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Life History of Schizaea pusilla 

By ELizABETH G. BRITTON AND ALEXANDRINA TAYLOR 

(WitH PLATEs 1-6) 

The material on which these studies were based was collected 

at Forked River, New Jersey, on the third of July, 1900. The 

plants were abundant, but only half grown, the sporophylls being 

only five centimeters high. They were found around the base 

of small white cedars (Chamaecyparis thyoides) kept moist by 

hummocks of Sphagnum, and surrounded by Lycopodium Carolt- 

manum, Juncus pelocarpus, Drosera rotundifolia and Utricularia 

cleistogama. Your plants were found, ranging from two to ten 

millimeters in height, growing in depressions of moist sandy loam, or 

even perched upan the roots of sedges and Sisyrinchium Atlanti- 

cum. Several sod$ were taken with the plants in various stages, 

and a large number of young plants were collected and preserved 

in alcohol. With a magnification of fifteen diameters, it was dis- 

covered at the time of collection that they originated from a fila- 

mentous protonema, consisting of a tangled mass of dark green 

filaments, spreading around the base of the young circinate leaf, 

and that these filaments were persistent, even after some of the 

leaves were 10-15 mm. high. Entangled with the filaments, in 

such a manner as to render it necessary to clean them with a 

camel’s-hair brush, there were three species of hepatics (Odonto- 

schisma sphagni (Dicks.) Dumort ; Lophozia inflata (Huds.) M. A. 
Howe ; and Cephalozia satinlaile (Hiibn.) Spruce; also a slender 

| hosh weiter alga, Rhizoclonium ape ete (Ag.) ses 
: | Uissued 31 January] ae ae 
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A complete or correct description of S. pusilla cannot be found — 

in any manual or monograph. In several the spores are said to be © 

smooth, and the glandular hairs borne by the leaves are not men | 

tioned, though they are known on other species of this genus. 

The gametophyte is composed of numerous, erect, branch 

ing, dark green protonemal filaments ; monoicous, bearing from — 

5-12 archegonia, usually on a slightly thickened and expanded 

series of cells in the nature of an archegoniophore (?) or directly on 

the filaments; antheridia more numerous, often on separate 

branches and nearer the extremities of the filaments; radicles sel 

dom borne on the filament but produced from specially modified 

large spherical cells, apparently in symbiotic relation with a fun 

gus. Sporophyte perennial, from a short erect or horizonta 

rootstock, 5-10 mm. long, sterile leaf 2-5 cm. long by 0.5 mm 

broad, circinate, bearing small club-shaped hairs, nearly 1 mm 

long, occurring in three longitudinal rows on the dorsal surface 

alternating with two rows of stomata. Sporophyll 3-13 cm. long, 

divided at summit into 14-16 fertile pinnae ; sporangia ovoid, with 
a terminal ring: spores reniform, pitted, 76-84 yw, maturing in 

autumn. 

On low wet banks with sphagna or in sandy swamps, in th 

shade of larger plants; known from numerous scattered station 

in the Pine Barrens of New Jersey, in Newfoundland (De La Py 
Jaie, Waghorne), and in Nova Scotia (E. G. Knight). The statio: 

credited to New York by Prantl from the Berlin Herbarium, i 
probably a mistake, though there is no reason why it should no 

be found on the sandy plains of Long Island and Rhode Island. 

According to Prantl there are nineteen species of Schizaea, ¢ 
which five are Polynesian, eight are found in Brazil, and five in th 
West Indies ; all are of restricted distribution, and in most specie 
they are known from few stations. Of Lygodium he records twenty 
‘two. species, of which five are Mexican and Central American, fou 
West Indian and only one from northeastern North America, LZ. 
palmatum. Of the forty-six species of Ornithopteris and Anemia 
known, Brazil has thirty-five, Mexico nine, the West Indies six 
and only two extend into the United States, O. adianti ifola (L. 
Bernh., and O. Mexicana (K1.) Underw. 

The Schizaeaceae are ‘Tepresented in the Tertiary by: sev 
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species of Lygodium, and by Anemia in the Cretaceous. Thus far 

Schizaea is unknown in the fossil state. We may safely conclude, 

however, that its maximum development in North America must 

have been reached previous to the Glacial period, and that it is in 

a degenerate condition and retrograding distribution in the only sur- 

viving species, Schizaea pusilla, whose larger and more highly de- 

veloped relatives exist now only in the tropics... 

SPORES 

The spores of Schizaea pusilla measute 76-84 p, are nearly 

reniform (Fig. 1), and have a cuticularizéd exospore which is al- 

veolate (Figs. 2, 3); on the concave side there is a ridge extend- 

ing nearly two thirds the length of the spore, formed by the exo- 

spore having a fissure nearly its Whole length (Fig. 4). It is 

through this slit in the exospore that the young tube emerges 

when the spore germinates. 

The development of the gametophyte from the spore to the first 

archegonium could not be followed in the laboratory ; but from 

the laboratory cultures and the different stages of spore germina- 

tion found in the soil brought up from New Jersey a fairly good 

idea of the mariner and rate of growth may be drawn. 

Spores, from the plants collected in July and matured in the 

greenhouse, were sown on September 5th; on the 14th they were 

found to be slightly green; the first signs of germination were 

seen on the 27th, when the spores contained some chlorophyl, 

and two had started to send out a tube which extended 27 

beyond the aperture (Fig. 5); chlorophy! was visible in the lengthen- 

ing tube on the 8th and rhizoids were also found on that date ; 

the first cross-wall was formed on the roth; on October Ist the 

second wall was formed making a filament of two cells (Figs. 9, 10). 

On August 28th a spore was found in the sod of young plants 

which had germinated and formed a small rhizoid, slightly brown, 

with a curved apex and contained some chlorophyl, and a filament, | 

115 # in length, of two cells (Fig. 19), the cell at base was shorter, 
about twice as long as broad, containing chlorophy] with no special 

arrangement ; the other cell was nearly four times as long as 

broad, the chlorophy! denser at the apex and a newly formed wall 

(Fig. 19, ee The meine of the eT increased at the — 
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apex. On August 30th the chlorophyl showed a tendency to as- 

sume its final arrangement in the filament, being very dense in the 

center, radiating toward the walls in rather thick bands and con 

necting with a layer next to the wall through the whole length o 

the cell; on August 31st the filament had lengthened to 126 # 

and one more cell had been cut off (Fig. 21), no further change 

in the rhizoid having taken place. The filament consisted of five 

cells by September 2d. On September 4th the filament had in 

creased to six cells, and a partial division of the contents of th 

apical cell had taken place (Fig. 22). The tip of the filamen 

was very much curved and densely packed with chlorophyl ; th 

basal cell of the filament had become slightly swollen near its 

apical end. ‘The filament measured 146 p. 

On September 5th the filament consisted of six cells (Fig. 23) 

the first walls formed were very nearly as thick as the cross-wall 

of the older filaments. 

The older filaments generally grow erect, and this tendenc 

toward an upward growth is plainly shown even as early as th 

third cell of the filament ; the rhizoid also showed geotropic curva 
ture. One tube, issuing from the fissure of an exospore, was di 

rected downward ; but soon began a curvature whith was continue¢ 

until the filament occupied a vertical position ; the rhizoid, firs 

directed horizontally, soon curved downward. The filaments, fo 

the most part, did not show the tendency to upward growth until 

two or three cells had been formed, but the rhizoid took a down 

ward direction much earlier. ‘ 
On September 5th another spore was found in the soil consist 

ing of one filament of six cells (Fig. 24) ; at:the base of the fila 

ment, at its connection with the spore, there was a cell which ha 

evidently been the basal cell of another filament. The remainin 
filament had given rise to two antheridia, which though not driet 

up were empty; one antheridium arose from a short branch fror 
the second cell, occupying the terminal cell of the branch ; 
other originated from the terminal cell of the filament. 

A spore with a healthy filament of four cells (Fig. 26) had bo 
an antheridium in which the mother cells of the hanthonaee coul | 
be easily seen. 

The attachment of the spore appears to be of long duration 
antheridia are formed while the filament is still attached. _ 
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A sporangium (Fig. 27) filled with spores was sown at the same 

time with the free spores on September 5th, and a great number - 

of the spores germinated inside the sporangium sending out fila- 

ments through a basal break ; when the spores were removed from 

the sporangium they were found to be more advanced than those 

germinating outside, the rate of growth of the spores in the sporan- 

gium in a given time being almost twice that of the other spores. 

Branches were given off from the basal cells of the filaments, 

sometimes from apical portions of young filaments, and in a few 

cases the spore cell was found to divide into three primary cells 

(Fig. 17). 

Intermediate stages between the earliest developed filament - 

from the spore and the much-branched protonema are lacking. 

PROTONEMA 

The protonema occurs on the substratum, or on rootstocks of 

other plants, as small tufts of a dark green color, growing toa 

height of 2 mm. and a breadth of 4 mm. 

The protonemal filaments are larger than the protonema of 

mosses. A comparison was made with Pogonatum brevicaule and 

Mnium punctatitm with the following results : 
Ul 

Length : Breadth 

Cells of Pogonatum brevicaule ee 9 ; 7 i 

Cells of Mnium punctate { gr) : ee 

192 ut 
Cells of Schizaea pusilla 173 veP 134 384 

It is also seen from the above that the cells of the filaments of 
Schizaea pusilla are fairly uniform in dimensions. They are 
densely filled with chlorophyl; starch is present. The cells are 
cylindrical, sometimes flattened near the base, in the region of the 
archegonia. Some few of the cross-walls were found to be per- 
forated. : | 

The protonema is copiously branched, the branches being 
generally single from each of the cells of the filament, generally 
near the upper end of the cell (Figs. 72, 73). Occasionally three 
or four in succession will give rise to two branches from opposite 

¥ 
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sides, but maintain the same relative position (Fig. 30). The 

branches, which give rise to the spherical cells to be described 

below, divide in the same manner as the main filaments. The 

division of other bianches is very irregular (Figs. 29, 30, 31). 

The rhizoids are not usually formed directly from the ordinary 

cells, but from specially modified cells (Fig. 38,@); in three in- 

stances only were rhizoids found directly on the filaments, and in 

one case one cell gave rise to two rhizoids, They arise as lateral 

branches, at right angles to the long axis of the filament and tak- 

ing the place of branches (Figs. 38, 39). There were two cases 

found (Figs. 32, 33) where the cells of a branch, near the apex, 

had formed partition walls. In Fig. 32 the third cell from the 

apex had divided up into four cells, showing a tendency to form a 

flat prothallus. Three cells showed signs of division (Fig. 33): 

these two instances were the only ones found. Bower speaks of 

flattened expansions on the filamentous protonema of Zrichomanes 

alatum and Trichomanes sinuosum as described by Mettenius. 

These are much more rudimentary in Schiszaea pusilla. 

Some cells of the filament have been found to undergo division 

in the later stages, into a number of disk-shaped cells which do 
not increase in the axial diameter. Constrictions sometimes follow 

such divisions at the older cross walls ; the cell walls were a light 

brown and showed signs of decay. Fig. 35 shows the cells of the 

filament undergoing the same process, but these were as healthy 

as the rest of the filament and densely filled with chlorophyl. 
Bower refers (Ann. Bot. 1: f/. 7. f. 8) to a similar develop- 
ment in 7richomanes pyxidiferum and says that ‘‘ * * * possibly the 

moniliform development is merely a pathological condition ; its 
appearance, however, is suggestive of that segmentation of the 
protonema into spherical cells which is recorded as a mode of vege- 
tative propagation for the protonema of Fuvaria hygrometrica.”’ 3 

After some of the filaments have formed several cells the apical 
cell cuts off a new cell, which, after the first partition wall, tha 
is transverse septum, divides longitudinally, forming two cell 
(Figs. 36, 37). These cells become large and round, each cel 
containing chlorophyl, and giving rise to one, or generally two 
rhizoids (Fig. 37,@). The rhizoids also contain chlorophyl an 
early take on a dark yellow color. The original cell of the fila 
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ment from which these cells arise either continues its growth 

normally (Fig. 36), or by a lateral innovation (Fig. 37). This new 

filament, after the formation of two or three cells, may form spher- 

ical cells at its apex (Fig. 39), or continue for some time before 

doing so, or it may send off a branch at once, which in its turn 

forms spherical cells. Generally a filament forming the spherical 

cells once does so at intervals throughout its whole length (Figs. 

72, 73). These branches early bend to the substratum. | If ex- 

amined at this stage they will be found to have lost their former 

contents and to be filled with fungal hyphae (Fig. 43). This fungus 

does not injure its host, but sets up a symbiotic connection by 

which it functions as an absorbing organ to supply the gameto- 

phyte. So the spherical cells are undoubtedly formed by the 

gametophyte for the reception of the fungus, which enters as soon 

as the rhizoids touch the substratum (Fig. 41). While above 

ground and filled with chlorophyl they do not show any evidence 

of the presence of a fungus. The rhizoids wither early and ab- 

sorption is carried on almost entirely by the fungal hyphae. The 

lack of rhizoids on the filament is thus explained by the presence 

of this fungus symbiont. The rhizoids formed from these spherical 

bodies appear to be the only channels through which the fungus 

enters the chambers built for it. 

As to the nature of the fungus it is at present impossible to 

give it a permanent place in any of the series because of lack of 

evidence in regard to its method of reproduction. Perithecia 

have been found with asci and also what was probably a conidial : 

stage ; fruit bodies of other forms have also been found among the 
filaments ; however, none of these were connected with the fungal 

hyphae under discussion. The young filament shortly after ger- 
mination was in some few cases attacked by a fungus (Fig. 17, @), 

and this fungus is found wrapped around many of the cells of the 

older filaments, several instances having been found where haus- 

toria had penetrated into the cells. Some of the plants are so in- 

fected by fungi after the growth of the sporophyte has begun that 
all the filaments have thickened walls and are pierced by three 
or four haustoria in each cell; they have turned brown and lost 
their contents. This fungus not only clings to the gametophyte 
of Schizaea pusilla but attacks the sporophyte also, though it does 
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not appear on the sporophyte until the first leaf has reached a 

height of 1 mm. It resembles the one referred to by Bower in his 

work on Zrichomanes. No connection has yet been made between 

these hyphae and those of the fungus symbiont. As far as is 

known at present, the fungus which wraps itself around the pro- 

tonemal filaments is the same or at least bears a very close resem- 

blance to that which attacks the sporophyte both on the rhizome ~ 

and leaf. 

The hyphae of the symbiotic fungus penetrates the rhizoid 

generally a short distance back from the tip (Fig. 41, c). These hy- 

phae sometimes branch in the rhizoid and their cross-walls are — 

more numerous, and in many cases the hyphal threads appeared — 

narrower. They enter the large spherical cells where they form ~ 

bladders or granulated swellings in these cells, sometimes nearly — 

filling them (Figs. 42, 43). The fungus sometimes penetrates the 

ordinary cells of the filament, entirely changing the shape of these 

cells. Pale brown bodies were found of irregular outline attached — 

to the hyphae which were apparently sporangia. 

> ANTHERIDIA 

The antheridia are produced laterally on the protonema, occu 

pying the terminal. cell of the lateral branch or more rarely th 

terminal cell of a filament, which continues its growth laterall 

or ends with the formation of the antheridium. They are found | 

either singly or in groups; and may be considered as metamor- | 

-phosed branches as in Fig. 44. They may either be formed from 

the terminal cell of a short lateral branch (Fig. 44) or from the 

terminal cell of a branch given off from the basal cell (Figs. 44, 
48) or from the second or any other cell of a lateral branch (Fig. 

44) or rarely they may be formed on the terminal cell of a short 
lateral branch given off from the same cell of the filament as 
previous antheridial branch (Fig. 46). Occasionally these groups’ 

are borne on a branch of the filament which bears only antheridia 
(Fig. 48) and for the most part in groups, sometimes from both 
sides of a branch. These branches which bear the antheridia, 
whether it is a branch of two cells with the apical one becoming 
an antheridium, or one of the groups, occupies the same relative 
position on the filament as do the branches of the main filament. 
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One or two were found to start out from the center of a cell of a 

filament. The antheridia are produced in great quantities but a 

great number of them are aborted, and the majority of antheridia 

terminate a branch of two cells. They occur nearer the apex of the 

filaments than the archegonia, and sometimes on the same filament 

with the archegonia (Fig. 57). They also occur on a branch from 

the filament which gives rise to the archegonia; when they are 

borne on a separate filament they are generally formed in larger 

quantities. The cells of a filament which give rise to the anthe- 

ridial clusters are often broader and sometimes shorter than the 

ordinary cells. 

The antheridium is formed by a cell of a filament sending out a 

cell which divides by a partition wall near the apex (Figs. 49, 50). 

This apical cell enlarges and soon cuts off another cell by a wall 

parallel with the first (Fig. 51). This small cell does not elongate 

but always remains short and forms the pedestal for the antherid- 

ium; the apical cell becomes large and globular and cuts off‘a 

cap cell at the summit, with the wall oblique (Fig. 52); the large 

cell divides up into the mother cells of the antherozoids (Figs. 

52, 53, 54) and one ring cell. In some cases there appear to be a 

single layer of two or three peripheral cells. The ring cell (or 

cells) contain chlorophyl though they lose this before the anther- 

ozoids are matured. Dehiscence takes place by the swelling of the 

ring cell and the rupture of the cap cell. The antherozoids appear 

to be surrounded by a very fine membrane when they escape from 

the antheridium (Fig. 55); they are spirally coiled, with cilia at 

their anterior ends. Very few ripe antheridia were found. The 

-antherozoids do not seem to be produced in large quantities. 

ARCHEGONIA 

The archegonia occur nearer the base of the filaments than the 

antheridia (Fig. 57) on cells of the filaments which have become 

more than one cell wide through division. They generally bear 

the same relation to the original cell of the filament as do the 
branches from other cells; they are borne singly or in pairs (Fig. 
63), sometimes in groups of three or four (Fig. 58) often on both 
sides of the protonema. One filament was found which gave rise 

on six consecutive cells to two archegonia each; two cells above 
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the sixth cell there was another archegonium formed, and a cell 

above this another one, and branches also gave rise to archegonia. 

There is no filament that is specially reserved for the formation of 

archegonia as is sometimes the case with the antheridia. Each 

archegonium is derived from a single superficial cell. 

The archegonia are formed by the division of the initial cell 

into three cells ; the basal cell forms the venter which may or may 

not be imbedded in the cell of the filament. Some of the division 

cells of the original cell of the filament grow up around it in 

such a way as to make it appear as if imbedded (Fig. 65). From 

the neck cell arises the neck of the archegonium, consisting of four 
rows of cells, of four cells each (Figs. 60, 62, 63); a uniformity 

which produces a straight neck to the archegonium. 

Occasionally the cells of the two rows on the posterior side, 

though they do not increase in number, become larger than those 

on the anterior side (Fig. 62) thus slightly bending the neck 

toward the anterior side. From the middle cell of the superficial 

mother cell arises the central cell and the canal cell; the middle — 
cell becomes sharply pointed on the upper end and forces itsel! 
between the neck cells ; this point is cut off, forming the canal cell ; 
the larger cell divides again into two cells of unequal size: the 
smaller and upper one forms the ventral canal cell, the lower and 
larger one forms the egg cell (Fig. 59). When this is mature the 
canal cells dissolve into mucilage. When the archegonium opens 
the four stigmatic cells, which in this species are very large, are not 
thrown off but fold back (Fig. 63). It is at this stage that the 
curve in the neck occurs in some archegonia due possibly to the 
fact that as the filaments grow erect or nearly so, the archegonia 
occupy the portion of the filaments below the antheridia, and by 
bending the neck they bring the canal to the oosphere in a more 
direct line for the capture of the antherozoids, an adaptation tend. 
ing to secure fertilization. Generally several archegonia are pres 
ent, but only one seems to give rise to a sporophyte. 

The cushion of cells on which the archegonia are borne can 
hardly be called an archegoniophore as some of these cells giv , 
rise to vegetative branches (Fig. 65). Three cases were found 
where an archegonium arose directly from a cell of the filamen 
without any partition other than that of the formation of the ar: 



BRITTON AND TAYLOR: LIFE History OF SCHIZAEA PUSILLA 11 

chegonium. Bower (/. ¢., Figs. 11, 12) says in his description of 

the archegonia of Zrichomanes pyxidiferum, ‘The archegonia are 

borne on massive growths (archegoniophores). * * * In one 

case, however which has a special interest the mass of tissue on 

which the archegonia are produced is obviously the result of par- 

tition of a single cell of a filament, without any marked increase 

i. size having taken place (Fig. 13). This may be regarded as the 

simplest form of an archegoniophore hitherto described in any 

fern or even in any Bryophyte and it approaches near to that sug- 

gested by Goebel as the simplest possible, in which the sexual or- 

gans would be inserted directly on the protonemal threads.” 

The act of fertilization was not seen, nor the direction of the 

first wall, but, from later stages they appear to be formed as is 

common with most ferns; a wall is formed parallel with the long 

axis of the archegonium, then a cross-wall is formed. 

Foot 

The foot is in most cases extremely large, and is in every case 

a well-defined organ, consisting of a great mass of cells which for 

the most part contain chlorophyl (Figs. 69, 70, 71). It remains 

attached to the protonema for some time, having been found in 

connection with it after the formation of the third leaf (Fig. 75, 

a), and even here it appeared to be in a healthy condition as did 

also that part of the protonema on which the foot was borne. It 

grows down into the cushion of the gametophyte (some of the 

cushion cells appear to grow up around it). The venter cells 

grow and form a calyptra around the embryo covering it for some 

little time ; remnants of it were found still clinging around the first 

root after the formation of three leaves (Fig. 75, 0). 

Root 

The primary root is a prolongation of the main axis of the 

sporophyte (Figs. 71, 72, 73), while the ultimate roots are always 

adventitious and produced in acropetal succession. They arise 

from all sides of the erect rhizome (Fig. 79), the epidermis of which 

sends out rhizoids. The primary root is persistent and becomes 

quite long. The second and third roots have a vestigial struc- 

ture which covers them as the coleorhiza of some endogens 
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(Fig. 76). The roots are fully formed and have root caps (Fig. 

75, a). This root cap (Fig. 76) consists of four large pear-shaped 

cells, inflated on one side ; the inflated side is away from the root, 

the concave side rests on the root tip. They are developed before 

the root sheath splits. The cells are replaced from the tip and, as 

the older ones do not always fall off when the new ones have been 

formed, there have been seen as many as five series (Fig. 77), 

though they show ‘their age by the partial discoloration of their 

walls. 

The epidermal cells are large and thin-walled ; the outer walls 

often bend into the cavity of the cell and frequently break. The 

cortex consists of two layers ; the cells of the inner layer are very 

large and have the walls that lie next to the endodermis thickened ; 

but in no instance was the thickening found to be as great as that 

figured for Schizaea Pennula. There is an endodermis of two 

layers, and the central cylinder (Fig. 78) is like that described by 

Prantl (Untersuch. Morph. Gefasskrypt., A/. 4) for Schizaea Pennula. 

Sclerosis takes place in all the layers without any marked in. 

crease in the thickness of the walls. 

RHIZOME 

The rhizome is erect (Fig. 79), occasionally creeping. It alway 

forms a protective covering of trichomes over the growing en 

(Fig. 74, @); these trichomes consist of from two to five cell 
(Fig. 75, 2), measuring 1 mm. in length which soon turn browt 

and are persistent. The internodes are of varying lengths. Ont 
rootstock (8 mm.) had borne nineteen sterile and two sporophylls 
all dead except the five sterile leaves last formed. The fertil 
leaves measured 6.5 cm., the longest sterile leaf 4.5 cm. Anothe 
rhizome of the same length had twenty-two sterile leaves, si: 

green and two nearly brown, with two fertile ; these were 7 cm. 
high, the base of the fertile leaves was green, the sporangia brow 
and mature. There were twenty-two roots—six short and young 
one root was 25 mm. long and had branched; the branches w 
5 mm. long. 

A cross-section near the young tip shows a central bundle v 
a well developed endodermis (Fig. 80). Sclerosis takes place i 

_ the entire cortex ; the different esac are ne shown 
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young sections ; these cells, including the epidermis, are filled with 
starch. The epidermis and cortex are often invaded by fungal ° 
hyphae. 

The vascular bundle is concentric; the xylem portion is en- 
veloped in the phloem. The central cylinder is surrounded by a 
well-defined endodermis and phloem sheath, the radial walls of 
which are thin and fragile ; the phloem elements are represented 
by two or three imperfect rows of narrow parenchymatous cells 
and sieve tubes ; the xylem consists of scalariform tracheids with 
occasionally small spiral tracheids close to the phloem. The 
medullary parenchyma is composed of large, thick-walled cells, 
pitted, and early showing sclerosis, but not as early as the funda- 
mental tissue outside the bundle. 

STERILE LEAVES 

The sterile leaves are linear, slender and tortuous. The de- 

velopment of the leaf is very slow, the lower portions having long 
been fully formed while the apex is still unfolding. The vernation 
is circinate (Fig. 79). Owing to the more rapid growth of the cells 
on the dorsal side than those on the ventral, the leaf is rolled up 

on the ventral side. When fully developed they bear on their 
dorsal side two rows of stomata alternating with three rows of 
glands (Fig. 81), sometimes four or more rows of glands. The 
glands seem to originate from special cells cut off from the epi- 
dermis ; these epidermal cells frequently do not lengthen, keeping 
very nearly an isodiametric shape ; when they do lengthen the 
glands remain at or near the upper wall. 

The young leaves and the tip of the stem are more or less 
completely clothed with trichomes early turning brown. These 
are not to be confounded with the glandular hairs. They are 
composed of two or more cells and are extremely long, measur- 
ing in some instances 1 mm. to 3mm. or perhaps more. Thelongest © 
glands of the leaf measured nearly 100 yp, others 76 p» and in 
width 31 4. Some are composed of one cell, others of two cells ; 
they are all club-shaped and contain granular protoplasm. These 
glands were rarely found on the ventral surface, and sometimes 
they did not appear to follow any law as to their formation on the 
dorsal surface, though, for the most part, they were formed in al- 
ternate rows with the stomata. 
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The stomata are restricted to two rows of epidermal cells and 

almost every epidermal cell in these rows gives rise to one (Fig. 

82). Accell of the epidermis before it has lengthened forms a U- 

shaped wall at the upper end of the cell (Figs. 86, a, 6); the poin 

of the U meet the radial wall which separates this cell from t 

one next above (Fig. 86, 4); this cell becomes the mother cell’o 

the stoma, and by growth presses the partition wall back a short 

distance into the upper epidermal cell (Fig. 86, ¢). This cell 

divides by a tangential wall into two cells of equal size ; the 

become the guard cells (Fig. 86, c, d@) each containing abundan 

chlorophyl. These guard cells enlarge considerabiy (Fig. 86, d, 

so that they are raised above the epidermis as shown in an oblique 

view (Fig. 83). The wall between the guard cells splits along its 

central portion making an opening to the space below; the epi- 

dermal cell meanwhile has lengthened and the cell above ha: 

formed a stoma in the same way. The leaf bundle is more nearly 

collateral than that of the stem; the xylem faces the ventral, th 

phloem the dorsal surface of the leaf (Figs. 88, 90). There is a ~ 

two-rowed endodermis around the bundle ; the epidermal cells are — 

large and in some instances occupy one half of the cross section. 

The ground tissue is made up of thin-walled parenchyma with 
numerous air spaces (Fig. 89) and the cells contain chlorophyl. 

SPOROPHYLL 

The sporophyll is very similar to the sterile leaf with the excep 

tion of the formation at its apex of pinnae bearing the sporangia 
these have been carefully studied by Prantl and others in several 

species of Schizaea, the descriptions of which, from present obser: 

vations, appear to hold good for Schizaea pusilla. One of th 

largest sporophylls measured 13 cm. from base to apex, the pot 

tion bearing the pinnae was 6 mm. long and eight pinnae we 
formed on one side and seven on the other; the longest pinn 
measured 4 mm., of this 234 mm. is the portion which bore th 
sporangia. The owes pinna on each side had formed four sp¢ 
rangia each, the others eight each. Prantl figures six sporan 
for Schizaea dichotoma, and sixteen for Schizaea Pennula. 
edge of each pinna rolls up over the sporangia, forming an i 
dusium, and the end cells at the summit and also along the mar 
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gin produce trichomes which also cover the sporangia. These 
trichomes are often composed of more than one cell,and resemble 
the trichomes formed by the rhizome and are in some instances as 
long as 134 #, 345 #4, 461 yp, the width being 38 yw, and 30 pu. 

A surface view of the dorsal side of the sporophyll shows two 
rows of stomata alternating in some cases with rows of glands, 
though these sometimes are not in rows, and occasionally only 
two glands were found. These glands are smaller than those 
generally found on the sterile leaf measuring only 38 yp. 

The stomata appear sunk below the epidermis, but a cross-section 
showed them to be the same as in the sterile leaf. The two rows 
of stomata continue up the leaf from the base to the pinnae, where 
they are lost in a great number of stomata which cover the dorsal 
surface of the pinnae with no specidl arrangement. No glands 
were found on any of the pinnae examined. 

The warts or swellings from the epidermal cells are far more 
numerous in the sporophyll, though they are found on the sterile 
leaf (Fig. 93, @). They do not appear to follow any law as to their 
arrangement on either leaf, though they appeared to be more 
numerous on the ventral side. The epidermal walls are thicker 
than the epidermal walls of the sterile leaf, some of which had ex- 
tremely thin walls and a rudimentary bundle (Fig. go). 

The bundle has a well-marked endodermis ; it appeared from the 
cross-section to be collateral as did all the bundles with the excep- 
tion of that of the rhizome (Fig. 94). The elements of the bundle 
were not traced out, but reticulated and ring tracheids were 
found inthe xylem. The mesophyll tissue of the sporophyll (Fig. 
89) is composed of thin-walled cells with numerous air spaces : 
these cells seem to be branched in a stellate manner in both sterile 
leaves and sporophylls. 

SUMMARY 

The spores are small, are nearly reniform, and have a cuticu- 
larized exospore which is alveolate. There isa ridge along the 
concave side having a fissure nearly its whole length through 
which the young tube emerges when the spore germinates. 
Out of a great number sown at one time only two had germi- 
nated by the end of the third week, the others taking a longer 
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time. The spore remains attached for some time after the forma- 
tion of antheridia. 

The gametophyte is a filamentous protonema, irregularly 
branched, bearing both antheridia and archegonia on the sam 
filaments ; and producing rhizoids from specially modified cell: 
which are inhabited by a symbiotic fungus. 

The antheridia occur singly, or in groups on special branches 
bearing antheridia alone. They are produced in great numbers 
though but few ripen. They are simple in their structure and 
the first wall formed in the antheridium is parallel with the wal 
cutting it off from the lateral branch, forming a pedicel. A smal 
number of antherozoids are produced in an antheridium, whicl 
are enclosed in a membrane when they escape from the antheridiu m | 

The archegonia arise at, or near, the base of the filaments 
either directly on the filament or, more often, on cushions form 
by the division of the cell of the filament. They are charact 
ized by the uniformity of the neck rows and the large size of t 
stigmatic cells. : 

The foot is a large, well-defined organ, remaining attached 
the protonema for some -time after the formation of the third fro 
carrying nourishment from the gametophyte to the embryo whi 
is far advanced before it breaks through the calyptra. | 

The primary root is*persistent. The second and third root 
have a vestigial sheath through which they do not break unti 
after the development of the root-cap. The root-cap consists 
four large pear-shaped cells inflated on the side away from t 
root tip. 

: 
The rhizome is erect, always forming a protective cover 

over the growing end; the trichomes are large, turn brown ea 
and are persistent. 

There is a central concentric bundle with a well-marked en 
dermis. Sclerosis takes place in the entire cortex, the cells 
which, with the epidermis, are filled with starch. The epidert 
and cortex are often invaded by a fungus hypha. , 

The sterile and fertile leaves have two rows of large stome 
on the dorsal side, alternating with two or more rows of gla 
these glands are small and sometimes wanting on the fertile | 
The young leaves are more or less completely clothed 
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trichomes. Warts or swellings occur from the epidermal cells on 

both surfaces, though more numerous on the ventral side. 

The bundles appear collaterat with a well-marked endodermis. 

The mesophyll tissue is composed of thin-walled cells, branched 

in a stellate manner. 

Explanation of Plates 

Plates 1, 2, 3 and 4 were drawn froma magnification three times as great as ex- 

pressed in the numbers which represent the magnification of the figures as they stand 

in the reproduction. 
PLATE I 

1, Different views of the spore, < 80. 

2. Spore, * 140. 

3. Portion of exospore, * 333%. 

4. Ridge and fissure in exospore seen from above, < 195. 

5-17. Different stages in the germination of the spore, X 58%. a, filament; 

4, rhizoid ; ¢, ¢, new branch. 

18. Germinating spore of Botrychium obliquum, two weeks and five days, X 58%. 

Sown at same time as Schizaea spores. The last-named did not start to germinate un- 

til after three weeks. 

19. Germinating spore found in soil on August 28, 80. a, Indication of cross- 

wall. 

20. The same on August 29. a, cross-wall formed. 

21. The same on August 31, < 30. 

22. On September 4, 30. 

23. On September 5, < 30. 

24. Spore found in soil on September 5, X 30. a, antheridia; 4, swelling at base 

of terminal antheridium. 

25. The same with wall formed at a. 

26. Filament of four cells with antheridium showing mother-cells of antherozoids 

(a). 46,-Rhizoid, 80. 
27. Sporangium with spores germinating inside, X 30. Owing to position in 

which the sporangium fell when sown—the filaments from the spores are not sent out 

though the regular fissure at a. 
PLATE 2 

28, 29, 30 and 31. Methods of branching of the protonemal filaments. 

32 and 33. Cells of the filament dividing. 

34 and 35. Cells of the filament becoming moniliform. 

36. Young spherical cells with the longitudinal wall (@) just forming,  8o. 

37. Older stage of the same showing young rhizoids (a, @) and young branch 

starting from filament at base of spherical cells 4, < 80. 

38. Portion of filament showing spherical cells, antheridia, and archegonia. a, 

spherical cells; 4, rhizoids ; ¢, fungus in spherical cells ; ¢, antheridia ; e, archegonium, 

X 30. 
39. Shows position of spherical cells, 30. 

40. Abnormal condition. One cell of the filament giving rise to one spherical 

cell, and a cell of the filament next above giving rise to two, 30. 

41. End of rhizoid showing fungus penetrating into the cei Shaded portions 

-are hyphae which are inside the rhizoid, & 195.- 
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42. Upper part of same showing portion of spherical cell with the bladder-li 

hyphae (4). A hypha in rhizoid, X 195. 

43. Spherical cells filled with fungus a2, X 140. 

PLATE 3 

44, 45, 46 and 47. Different ways of branching of antheridial filament. : 

48. One of the antheridial branches with antheridia in different stages of comple- 

tion. @ shows one filament giving rise to three, >< 30. 

49, 50, 51, 52, 53, 54, 55 and 56. Stages in formation of the antheridium. Fig. 

49, < 80, first cell sent out from main filament. Fig. 50, 30, later stage showing 

first wall cut off near tip. Fig. 51, X 80, older stage. Terminal cell @ becomes th 

antheridium ; cell 6 the pedestal. Fig. 52, < 140, a, cap cell; 4, mother cells of the 

antherozoids. Fig. 53, < 140, later stage. Fig. 54, X 140, ripe antheridium before 

splitting cap-cell. Fig. 55, X 333%, antherozoids still in membrane. Fig. 56, emp 

antheridium. 

57. Branch showing antheridia and archegonia. All the antheridia but @ are 

aborted, X 1624. 

/ 58. Young archegonia, 140. 

59. Young archegonium, 30. @, canal cell; 4, ventral canal cell; c, egg 

60, Older stage of same before opening, < 80. 

61. Looking down on the four stigmatic cells of the archegonium, 80. 

62. Archegonium opening, X 80. 

63. Showing large stigmatic cells (a) folding back, * 80, 
64. Cell of the filament dividing up before the formation of the archegonia, x 140. 

_ 65. The same with an archegonium, > 30. 

PLATE 4 

66 and 67. Upper and under view of egg cell after fertilization enclosed in 
calyptra, X 30. 

68. Young embryo, 30. 
69. a, gametophyte wlth archegonium, 4, foot; c, leaf; d, stem of son 

X 30. 
7°. Young sporophyte. a, foot; 4, leaf; ¢, stem; d, ichoee: st, olaid 

rond ; f, calyptra, < 80. 
71. Young sporophyte. a, foot ; 4, root; ¢, frond ; @, calyptra. 

oe 72 and 73. Two stages in the growth of the Speviophytk showing éated tip 
_ frond. Marking the same in both. a@, gametophyte; 4, sporophyte; ¢, calyptra, 
x 12%. & 

74. a, Rhizome; 4, root; c¢, first leaf; d, trichomes. 
Plates 5, and 6 were drawn from a magnification twice that expressed in the 

bers which represent the maEnnestnn of the figures as they stand in the saree at 

PLATE § 

75. Sporophyte still attached to gametophyte after the formation of the third 1 
@, foot; 4, portion of calyptra; ¢, root; d, young root, the dotted lines indicate roat- 
which can be seen through the vestigeral covering ; /f, leaf; & thizome ; 4, tricho’ 
which cover tip of young leaf and rhizome; some have been removed to show hx 

. on leaf; 7, gametophyte, 45. 
a Young rot teeing fom its covering, 873, 
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77- Root-cap; here shown in five series. 
78. Cross-section of root. a, thickened inner walls of cells of the ground tissue 

next to endodermis (4); ¢, phloem; d, xylem, 292%. 
79. Showing rhizome with four Jeaves and five roots; @, rhizome ; 4, roots ; ¢, tri- 

chomes (the internode here represented is unusually long and distinct), 8. 
80. Cross-section of rhizome not far from tip, X 120. a, cells filled with starch ; 

6, endodermis ; c, phloem ; ¢, xylem; ¢, fungus hyphae entering epidermal cells. 

PLATE 6 

81. Surface view of dorsal side of sterile leaf, showing the two rows of stomata 
with the glands alternating with them, 120. 

82. Portion of epidermis of sterile leaf with three stomata, a, 4,c. a, shows the 
chlorophy] grains; in 4 the contents have been removed to show the original cross-wall 
(@) between the epidermal cells, and the way the guard cells (¢) rest on epidermis at 
i XK 210; 

83. Oblique view of sterile frond showing raised stomata (a). 
84. Longitudinal section of same. a, epidermal cells; 4, one guard cell of stoma ; 

¢, air cavity. . 

85. Cross-section of same. a, guard cells; 4, air cavity, X 210. 

86. Five diagrams showing development of stoma. 1 4, cross-wall between epi- 
dermal cells; 2 4, mother cell of stoma with U-shaped wall; c, formation of longi- 
tudinal wall through mother cell dividing it into the two guard cells; ¢, shows curve in 
original cross-wall, and the splitting of the longitudinal wall. The dotted line indi- 
cates the relative size of the guard cells which have started to swell. In ¢, the stoma is 
complete ; I ¢, original cross-wall; 2 c, guard cells. 

87. Diagram of cross-section of sterile leaf showing the two rows of stomata (c). 
a, bundle ; 4, endodermis, 45. 

88. Bundle from sterile leaf. @, endodermis; c, phloem; ¢@, xylem, xX 210. 
89. Mesophyll tissue from sterile leaf, )< 210. 
go. Cross-section of a young sterile leaf with a rudimentary bundle, marking as 

in Fig. 88, 210. 
g1. Diagram of cross-section of fertile leaf, marking as in Fig. 87, & 45. 
g2. Stoma seen in cross-section of sporophyll, XK 210. a, stoma; 4, air space. 
93. Two epidermal cells from cross-section of sporophyll showing warts (2). > 

210. i : 
94. Cross-section of bundle in sporophyll, marking as in Figs, 88, 00, 210, 



Studies on the Rocky Mountain Flora.—lV 

By P. A. RYDBERG 

“ Arnica tomentulosa sp. nov. 

A leafy perennial with slender horizontal rootstock. Stem 

villous, about 4 dm. high: leaves oblanceolate, obtuse, sessile 0 

the lower with short-winged petioles, denticulate, finely villous 

pubescent, almost tomentulose, with two pairs of stronger veins 

the larger 13 dm. long, somewhat yellowish: heads few, hemt 

spherical ; disk about 15 mm. high and 2 cm. broad: bracts ovate 

or ovate-oblong, obtuse, villous, 12-16 in number: rays light 

yellow, over 1 cm. long, 4 mm. wide. | 

This species is nearest to A. mollis, but differs in the broa 

obtuse involucral bracts. It grows at an altitude of about 2700 m 

WyominG: Buffalo Fork, 1897, F. Tweedy, 523. 

“ Arnica tenuis sp. nov. 

A low slender perennial with horizontal rootstock. Stem spar 
ingly villous pubescent, about 2 dm. high, monocephalous: leave 

usually 3 pairs, sparingly villous when young, entire; the low 
two pairs oblanceolate or spatulate, the upper lanceolate : involuc 
turbinate-campanulate, villous, about 13 mm. high, 10-12 mm 
broad: bracts linear, I-1.5 mm. wide, green; rays orange, I 
18 mm. long and 4 mm. wide. 

This species resembles A. gracilis in the size of the plant a 

form of the head, but the leaves are much narrower and the he 

solitary. It is intermediate between that species and A. fulgen 

It grows at an elevation of about 2200 m. : 
Wyominc : Big-Horn Mountains, 1899, F. Tweedy, 2094. 

’ Artemisia diversifolia sp. nov. : 

A white tomentose perennial with horizontal rootstock. Stem 
_ simple, leafy, white-tomentose, 5-10 dm. high: leaves densely 

_ mentose on both sides, subsessile, 5-10 cm. long: the lower p 
_ nately cleft into 3-5 narrowly lanceolate acuminate lobes, which 

directed forward: the upper entire, linear-lanceolate, passing | 
the bracts of the inflorescence: inflorescence a narrow pani 

_1.5-3 dm. long: heads numerous, conglomerate, sessile, 3-4 1 
high and 3 mm. broad: bracts oblong or ovate-oblong, scariot 

20 pete ee 
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margined, densely villous-tomentose: flowers heterogamous, but 
all fertile, light yellow : receptacle glabrous. 

This species belongs to the A. Ludoviciana group, and in many 

respects agrees with the original description thereof. It is, how- 

ever, a western species, not growing near the region from which 4. 

Ludoviciana was described. What the latter really is I have been 

unable to settle. The one that I think is the only one that has 

any claim for the name, is a lower plant from Missouri to Colorado, 

with shorter’ leaves, more green above, with more divergent lobes 

and brownish flowers. <A. diversifolia grows on sandy beaches up 

to an altitude of 2200 m. ot 

IpaHo: Priest: River, 1900, D. 7. MucDodral 7go (type) ; 

Farmington Landing, Lake Coeur d’ Alene, 1892, Sandberg, Mac- 

Dougal & Heller, 509. 

WasHINGTON: 1889, G. R. Vasey, 479. 
Wyominc: Yellowstone Lake, 1899, Aven & Elias Nelson, 

660}. 
‘ Picradenia helenioides sp. nov. 

A comparatively tall, finely pubescent plant with apparently 
only biennial root. Stem leafy, about 5 dm. high, with several to 
many erect branches: leaves rather firm, distinctly ribbed, finely 
pubescent; the lower petioled and with half clasping bases: 
basal leaves entire, very narrowly linear-oblanceolate ; middle 
stem-leaves erect, fully 1 dm. long, parted into 3—5 linear divi- 

sions: upper stem-leaves linear, entire: heads corymbose: invo- 
lucre somewhat tomentose, 8-1o mm. high and often 15 mm. 
broad ; outer bracts united only at the base, lanceolate, longer 
than the inner, 14-18 in number: rays orange, about I cm. long, 
2-3 mm. wide, 3-toothed at the apex: achenes silky: scales of 
the pappus broadly lanceolate, acuminate. 

It is nearest related to P. diennis (A. Gray) Greene ; but differs’ 

in the yellowish green herbage, the erect branches, the broader 

segments of the leaves and the darker flowers. It grows in moun- 

tain valleys at an altitude of about 2700 m. 

CoLorapo: On Sangre de Christo Creek, 1900, nee & 

Vreeland, 5495. 2 

“Antennaria Piperi sp. nov. 

Somewhat surculose-rosuliferous : basal leaves 2-4 cm. long, 
obovate or oval with a short petiole, densely floccose on the lower 
surface, only slightly so on the upper surface when young, but — 

\ 
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soon glabrate, 1-ribbed or indistinctly 3-ribbed, generally distinctly 

mucronate : flowering stems 1-1.5 dm. high, somewhat glanduli- 

ferous above ; its leaves small and bractlike, oblanceolate or linear ; 

heads 5-7 in a short raceme: fertile heads 7-8 mm. high and 

6-7 mm. in diameter; its bracts imbricate in about 4 series, 

slightly floccose, green at the base, purplish in the middle arid 

with a light brownish scarious margin above ; the outer short and 

ovate; the inner lanceolate, acute: pappus very slender, filiform, 

dirty white ; sterile heads about 5 mm. high and about as broad; 

its bracts broadly oblong, more floccose, brown and with a broader 

scarious margin of the same color as in the fertile head, obtuse or 

truncate ; pappus only slightly broadened above, white. 

It is nearest related to A. racemosa, but differs in the more co- 

pious and more persistent tomentum, in the broader and brighter 

colored bracts of the fertile head and the broad scarious margins 

of those of the sterile one. 

OrEGon: Olympic Mountains, 1895, C. V. Piper (fertile plant 

in herbarium of Washington Experiment Station, Pullman) ; moun- 

tains of northern Oregon, Wilkes Expedition (sterile plant in the 

Torrey herbarium). : 

‘ Aster mollis sp. nov. 

A strict perennial with a horizontal rootstock. Stem densely 

villous, almost tomentose, or in age more glabrate, 4-8 dm. high, 

simple below, with short flowering branches above ; leaves obovate 

to oblanceolate, 5-10 cm. long, densely and softly grayish pu- 
bescent on both sides, sessile, slightly clasping, and occasionally a 
little auricled at the base: heads terminating the short branches, 

hemispherical ; disk about 15 mm. high and broad; _ bracts 

herbaceous, oblong, obtuse, villous-pubescent; rays numerous, 

bluish purple, about 1 cm. long and 2 mm. wide. 

This species reaches an elevation of 2200 m. me. 

Wyominc : Big-Horn Mountains, 1899, /. Tweedy, 2029 (type): 

WasHINnGToN: Pullman, 1893, C. V. Piper, 1604. | 

¥ Townsendia Vreelandii sp. nov. 

A dark green biennial, branching near the base. Stems and — 

branches simple, erect, 1.5-4 dm. high, mostly erect, sparingly 4 

villous. Leaves numerous, all oblanceolate, short-petioled, 
glabrous, mucronate, 4-8 cm. long, 5-8 mm. wide: involucre 

about 15 mm. high and 25-30 mm. broad: bracts lanceolate 

acuminate, scarious, light green with dark green center: rays 
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bluish purple, 12-15 mm. long, 2 mm. wide : achenes thin, oblong, 

truncate: pappus of 2 subulate bristles, with a few intermediate 

squamellae. 

It is nearest related to 7. eximia, but has larger heads, is more 

leafy, and even the upper leaves are oblanceolate. It grows at 

. an altitude of 2500-3000 m. 

CoLtorapo: Side of Veta Mountain, 1900, #. K. Vreeland, 

639 (type); Veta Pass, 1900, Rydberg & Vreeland, 5404 and 

5405; West Spanish Peak, 5206. 

“Erigeron leucotrichus sp. nov. 

Perennial with a somewhat branching rootstock. Stems about 

2 dm. high, sparingly villous below, more copiously so above: 

basal leaves oblanceolate or spatulate, 3-5 cm. long, short-petioled, 

bright green and sparingly hairy : stem-leaves oblanceolate to 

linear, 1-2 cm. long ; head solitary ; involucre white-villous with 

multiceptate hairs; bracts very numerous, lanceolate, almost 

black, acuminate with spreading tips: rays very numerous, about 

6 mm. long and 1 mm. wide, light purplish pink or white. 

This species is nearest related to £. melanocephalus, but easily 

distinguished from it by the white, not black, hairs of the involucre. 

It differs from EZ. simplex in the taller habit, the larger heads and 

the darker bracts of the involucre. It grows at an altitude of — 

about 2500 m. 

Wyominc: Big-Horn Mountains, July, 1899, -rank Tweedy, 

200}. 

’ Erigeron incanescens sp. nov. 

(?) Erigeron glabellus var. mollis A. Gray, Proc. Acad. Phil. 

1863 : 64, in part. 

A densely and finely cinereous pubescent plant with perennial : 

rootstock. Stem simple, 1.5-3 dm. high, mostly ascending, striate 

densely pubescent, leafy : basal leaves oblanceolate or spatulate : 

stem-leaves about 5 cm. long and 1 cm. wide, oblong, oblanceo- 

late or the upper lanceolate, sessile and somewhat clasping : heads 

1-4; disk about 8 mm. high and 15 mm. broad: bracts very nu- 

merous in one series, narrowly linear, cinereous as the rest of the 

plant ; rays pale blue or violet, very numerous, about 15 mm. long 

and less than 1 mm. wide. : 

From Dr. Gray’s description, this species must have been in- 

cluded in £. glabellus var. mollis ; but all specimens that I have 

f 
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seen under that name belong to &. sudtrinervis Rydb., which is its 

nearest relative. From this it differs in the dense grayish pubes 

cence, the narrower stem-leaves, which are not 3-ribbed, and th 

lower habit. 4. zxcanescens grows in rocky places at an altitud 

of about 3000 m. 

Cotorapo: West Spanish Peak, 1900, Rydberg & Vreeland, 

Iti): : feos 
v Erigeron viscidus sp. nov. | 

A low cespitose perennial. Stems ascending, a little over 
dm. high, more or less hirsute and glandular-puberulent, especiall 
above ; leaves 3—5 cm. long, oblanceolate, dark green, sparingl 
hirsute and ciliate on the entire margins : heads few: disk about 
cm. high and 15 mm. broad: bracts very numerous, subequal i 
one series, narrowly linear, fuscous, acuminate, glandular-puberu 
lent, but not hirsute: rays very numerous, pale blue, about 8 mm 
long and .5 mm. wide. 7 

This species is intermediate between £. glandulosus and E. 

macranthus. It has the habit of the former, although larger, and 

the large heads and numerous narrow rays of the latter. It grow 

in wet ground, at an altitude of about 2700 m. 
Cotorapo: Near the Gray-Back Mining Camps, 1900, Ryd. 

berg & Vreeland, 5416. 

‘/Valeriana acutiloba sp. nov. 
A bright green plant with horizontal or ascending rootstoc! 

and polygamo-dioecious flowers. Fertile plant 4-5 dm. high 
basal leaves entire with a short wing-margined petiole, 5-7 cm 
long ; blade spatulate or obovate, acute: stem-leaves usually 
pairs, pinnately divided ; lateral divisions lanceolate to linear, long 
acuminate ; the terminal one large, oblanceolate or of the upper 
most very small leaves linear-lanceolate, entire or saliently toothed 
cyme dense, contracted, 2-5 cm. long and about as wide; g 
ular-puberulent : bracts linear subulate, about 1 cm. long : flowet 
perfect ; corolla funnelform, about 4.5 mm. long; tube propé 
about 1 mm.; fruit broadly ovate, about 4 mm. long: pappu 
about 7 mm.: staminate plant lower, 3-4 dm. high, with mor 
sterile shoots, which have much longer leaves : stem-leaves usuall 
only 2 pairs, less divided, with only 1-2 pairs of lateral divisions 
cymes denser, flowers all or nearly all staminate: their corolla 
larger, 5-6 mm. long, more oblique ; the limbs about 5 mm. wide 

This species has the dense cyme of V. capitata; but the pla : 
is taller, the corolla shorter and is easily distinguished from all 

ae 
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American relatives by the narrow, long-acuminate divisions of its 

stem-leaves. It grows in wet places, especially under snowdrifts, 

at an altitude of 2500-3300 m. 

CoLtorapo: Near Gray-Back Mining Camp, Sangre de Christo 

Range, 1900, Rydberg & Vreeland, 5576 (type, fertile plant) ; 

Mountain near Veta Pass, 5575 (staminate plants); Bear Creek 

Cafion, 1895, Ernst A. Bessey (fertile); Pagosa Peak, 1899, C. F. 

Baker, 620. 

Campanula MacDougalii sp. nov. 

A slender glabrous perennial, about 3 dm. high with slender 
horizontal rootstock.. Teaves very thin: the basal ones and lower 
stem-leaves with slender petioles 2-4 cm. long: blades broadly 
ovate, 2—3 cm. long, coarsely sinuate-dentate: upper stem-leaves 
lanceolate to linear, entire; the largest 5-6 cm. long: sepals linear 
subulate, 10-12 mm. long, at last reflexed: corolla 13-15 mm. 
long, nearly. of the same shape as that of C. rotundifolia: style 
exserted, straight: fruit not seen. 

The species is nearest related to C. Scouleri ; but is easily dis- 

tinguished from that species by the lack of the sharp toothing of 

the leaves. The lower leaves resemble somewhat those of C. 

rotundifolia, and were it not for the exserted style and the smaller 

corolla it may be referred to the var. A/askana of that species. 

IpAHo : Priest Lake, 1900, D. 7. MacDougal, 66. 

/ Castilleja linearis sp. nov. 

A rather slender perennial, with a rootstock. Stem simple, 
— 3-4 dm. high, finely villous pubescent: leaves narrowly linear, 
- about 5 cm. long and 2 mm. wide, pubescent, entire or the upper 

witha pair of narrowly linear lobes’: bracts broader, deeply cleft 
into three linear lobes, tipped with brick-red: calyx villous, 2-2.5 
cm. long, cleft almost equally deeply in front and behind, more than 
half way down: lateral lobes linear, 8-10 mm. long: corolla 2.5— 
3.cm. long, greenish yellow: galea about 12 mm. long, with red mar- 
gins : lower lip dark green, about 3 mm. long, 3-lobed. 

This species resembles in habit most the subarctic C. pallida, 

but has the corolla of C. mineata. It grows in meadows at an alti- 

tude of about 2500 m. 

CoLorapo: Near West Spanish Peak, 1900, 2 apt J & Vree- 

land, 5619. 
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- Castilleja trinervis sp. nov. 

A tall perennial with rootstock. Stem more or less villou 

especially the upper portion, solitary, simple or branched, 3-6 d 

high: leaves dark green, finely puberulent, entire, acute, usual 

3-ribbed ; the lower linear, 5-8 cm. long and about .5 cm. wide; 

the upper lanceolate and often 15 mm. wide: lower bracts gree 

similar but shorter and broader and usually 3—5-lobed: the uppe 

with almost crimson tips : calyx densely white villous, about 3 ¢ 

long, equally cleft in front and behind, each division laterally cl 

into two oblong lobes, 5-8 mm. long, tipped with the same col 
as the bracts: corolla about 4 cm. long, slightly curved, green, b 

the galea with almost crimson margins: galea about 15 mm. lon 

lower lip 4—5 mm. long, dark green, with three narrow lobes : sty 

about 5 mm. longer than the corolla. 

This species is nearest related to C. rhexifolia and C. confu 

but is characterized by the copious white villous pubescence 

the upper part of the stem andthe calyx. It grows in open woo 

at an altitude of 2700-3000 m. 

_ Cotoravo: Headwarters of Sangre de Christo Creek, I 

Rydberg & Vreeland, 5620 (type); Gray-Back Mining Camps, 562 

“Castilleja luteovirens sp. nov. 

A simple perennial with rootstock, often turning black in dr 

ing. Stem 3-4 dm. high, leafy, slightly pubescent when you 
soon glabrate, except the upper portion which is slightly villou 
leaves lanceolate to almost linear, 3-4 cm. long, 3-9 mm. wi 
finely puberulent, 3-ribbed, acute, entire, or ‘rarely the upper 
lobed : lower bracts ovate, obtuse, entire, tipped with light gree 
ish yellow or greenish white; the upper ones 3-toothed at 1 
apex and greenish yellow throughout: calyx villous, 15-1 
long, almost equally cleft in front and behind, laterally‘ cleft 
3 mm.; lobes lanceolate : corolla 22-24 mm. long, greenisl 
‘6-7 mm. long’ with yellow margins; lower lip 2.5-3 mm. 
bluntly 3-lobed. — : Use 

This species has been referred to C. septentrionalis and C. pe 
but differs from both in the broader, less acuminate leaves 

broader, more entire yellowish bracts. Neither of the two sp 
mentioned is found in the southern Rockies. Mostly all 
material that has been determined as either belongs to the pres 

species. This grows in meadows at an altitude of 1200-2700 

Cotorapo: Sangre de Christo Creek, 1900, Rydberg & 
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land, 5616 (type) and 5677; Wahatoya Creek, 5618 ; Middle Park, 

1861, C. C. Parry, 241; Chicken Creek, 1898, Baker, Earle & 
Tracy, 374; near Denver, 1869, B. H. Smith ; Ford of Chama, 
1859, Newberry, in Macomb’s Expedition ; Seven Lakes, Pikes 
Peak, 1894, Erust A. Bessey. 

Wyominc: Big-Horn Mountains, 1899, F. Tweedy, 2340; 
Laramie Plain, 1884, C. S. Sheldon, 80. 

Uran: Salt Lake City, 1879, WE. Jones, 1051. 

‘Mimulus gratioloides sp. nov. 

A low, branched annual of more or less reddish color, gener- 
ally less than 1 dm. high, somewhat viscid puberulent especially. 
above. Leaves oblong-lanceolate, sessile, about 1 cm. long, sinu- 
ate-dentate: pedicels slender, in fruit 15-20 mm. long; calyx*7— 
8 mm. long, cylindraceous in fruit : lobes subequal, short, broadly 
ovate, acute, ciliate on the margins; corolla yellow, about 1 cm. 
long and 3 mm. broad, only slightly bilabiate : throat beardless. 

This species is nearest related to M. rubel/us and the specimens 
from Colorado referred to that species may belong here. JZ 
gratioloides differs, however, in the smaller yellow corolla and the 
acute calyx-lobes. It grows in exposed places among rocks and 
gravel at an altitude of about 2300 m. 

CoLtorabo: Butte, 5 miles southwest of La Veta, 1900, Ryd- 
berg & Vreeland, 5660. 

_ “Pedicularis lunata sp. nov. 

| A perennial, perfectly glabrous up to the inflorescense, with a 
rather stout, but simple rootstock : stem about 4 dm. high, slightly 
striate and purplish: leaves alternate, dark green, 5-12 cm. long, 
_pinnately divided to near the midrib; segments linear or linear- 
oblong, crenate: spike 15-20 cm. long, rather lax; bracts pecti- 
nately divided with prolonged endlobes, the lower often equal- 
_ing the flowers in length, slightly arachnoid villous: calyx about 
9mm. long; its teeth broadly lanceolate, about 3 mm. long: cor- 
olla pinkish, over 2 cm. long; its tube about twice as long as the 
calyx, strongly curved; galea strongly arcuate, produced into a 
rather long beak and almost crescent-shaped; lower lip almost 
meeting the beak of the upper, very broad, indistinctly 3-lobed 
with large rounded lateral lobes. 

_. The very broad lower lip, and long-beaked galea suggest 
somewhat P. contorta and P. ctenophora, but the corolla-tube is 
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much longer and the beak not spirally twisted. The species maj 

therefore be placed with P. Canbyi, P. Parryiand P. Halli, but th 

corolla and beak aré much more arcuate. It is a handsome sp 

cies growing at an altitude of nearly 2800 m. 

Wyvomine: Big-Horn Mountains, 1899, /. 7weedy, 2317 (type). 

/Pentstemon erosus sp. nov. 

A glabrous cespitose perennial, 2-4 dm. high. Basal leave 

oblanceolate, short-petioled, 3-5 cm. long, entire, mostly acute 

stem-leaves opposite, sessile, oblong or lanceolate, entire, acute 0 

the uppermost acuminate: flowers in a dense interrupted spikelik 

inflorescence : calyx-lobes broadly ovate, almost cuspidate-acuml 

nate, tinged with dark purple and white and with an erose- -dentat 
margin: corolla purple with very dark limb: lower lip broad wit 
3 rounded reflexed lobes, bearded on the inside: upper lip with : 
erect narrower lobes: sterile stamens narrowly clavate, shot 
bearded. 

This species is nearest related to P. procerus, but easily 

tinguished by the erose sepals and more reflexed lower lip. . 

grows at an altitude of 2000-2700 m. 

CoLorAbo: Indian Creek Pass, 1900, /. K. Vreeland, 

(type); South Park, 1873, John Wolfe (Wheeler Expedition), 2 

Chicken Creek, West La Plata Mountains, 1898, Baker, Earl 

Tracy, 658. ; 

/ Pentstemon Wilcoxii sp. nov. 

An almost glabrous perennial with a cespitose caudex. St 
3-6 dm. high, glabrous or slightly puberulent above, sim: 
leaves opposite, glabrous and somewhat glaucous, dentate 
small sharp callous teeth, acute: the basal ones petioled, la 
late : the lower stem-leaves sessile, oblanceolate or oblong, 3-5 
long; the upper lanceolate and slightly clasping: infloresce 
an elongated interrupted thyrse: branches 1-2 cm. long, fastigi 
cymose: calyx glabrous, about 4 mm. long, cleft 34 its leng 
lobes lanceolate, acute, slightly margined below and there © 
sinuately toothed : corolla straight, purple, glabrous on the 
side, about 15 mm. long; the lower lip longer than the up 
slightly bearded within: sterile stamen club-shaped, with a 
dense brown beard. : 

This species is probably nearest related to P. humilis ;— 
easily distinguished by the tall stems, the seep’ cous 
and the numerous purple flowers. 
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Montana: Kalispell, 1900, E. V. Wilcox, 370 (type in United 

States National Herbarium) and 368. 

v Polemonium delicatum sp. nov. 

A small glandular perennial with slender horizontal rootstock. 

Stem very slender, about 1 dm. high: leaves 3-8 cm. long; leaf- 

lets 5-11 pairs, very thin, ovate, ovate-lanceolate or oblong, 

mostly acute, 3-10 mm. long: inflorescence usually branched ; 

branches 3—4-flowered ; pedicels slender, 5-15 mm. long; calyx 

glandular, 4-5 mm. long: lobes lanceolate, acute: corolla blue, 

open-campanulate, about 7 mm. high and 8 mm. broad: stamens 

about equalling the corolla. 

This is nearest related to P. parviflorum Nutt., but is still 

smaller and characterized by its slender pedicels, small flowers and 

acute calyx-lobes. It grows at an altitude of over 3000 m. 

Cotorapo: West Spanish Peak, 1900, Rydberg & Vreeland, 

5720 (type). 
Cotorapo or New Mexico: Canadian ?, Dr. James. 

Polemonium speciosum sp. nov. 

A low viscid-villous plant, cespitose with a perennial rootstock. 

Stem 1-2 dm. high with 2-3 leaves: basal leaves numerous, 8-15 

cm. long with wing-margined rachis ; leaflets opposite, 7—9 pairs, 

ovate, 6-12 mm. long, acute: stem-leaves similar but smaller : in- 

florescence capitate : calyx viscid-villous, 15-20 mm. long, cleft to 

about the middle : lobes lanceolate, acute : corolla pale blue, deeply 

campanulate-funnelform, 2-2.5 cm. long: limb about 1.5 cm. 

broad. 

The form of the corolla, the dense capitate inflorescence and 

the viscid pubescence place this species nearest P. viscosum, and 

P. comfertum, but the leaflets are not verticillate, the corolla is 

larger than that of the former and broader than in the latter. 

Cotorapo: Mount Garfield, 1900, Fred. Clements. 

“Gilia candida sp. nov. 

A glandular perennial with short caudex. Stems often more 

than one, ascending or erect, simple, 4-6 dm. high, leafy: leaves 

rather fleshy, divided into linear-filiform, spinulose-tipped seg- 

ments; the upper gradually smaller: inflorescence a very narrow 

panicle: branches usually very short and few-flowered: flowers 

subsessile : calyx glandular-pubescent, about 8 mm. long ; its lobes 

lanceolate, bristle-tipped: corolla white, or rarely pale pink, 2-3 
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cm. long, salverform: its lobes oval or obovate, obtuse : stamens 

inserted unequally below the throat, included. 

This species is nearest related to G. aggregata ; but differs m 

the white corolla and its rounded obtuse lobes. It is also lower 

and the upper leaves more reduced. It grows on dry hillsides @ 

an altitude of 2000-2700 m. : 

Cororapo: Mesas near La Veta, 1900, F. K. Vreeland, 60 

(type); Veta Pass, 1900, Rydberg & Vreeland, 5730; Calham 

1893, De A. Saunders. 

v Phacelia alba sp. nov. 

A viscid-villous annual or biennial, 2-4 dm. high. Stem le 
strict and simple viscid-villous and glandular above: leaves twi¢ 
interruptedly pinnatifid, about 1 dm. long, glandular-puberulen 
hispid ciliolate on the margins and veins ; ultimate segments ovate 
or oblong, 3-6 mm. long : inflorescence branched, dense, in flowers 
almost capitate, but branches in fruit spiciform: flowers near! 
sessile, 2-ranked: calyx glandular, cleft to near the base ; sepal 
broadly linear, obtuse, about 2 mm. long, about one third short 

than the white corolla: the lobes of the latter rounded, crenat 
appendages 10, broadly ovate : stamens and style much exserte 
capsule ovoid, about 6 mm. long: seeds often solitary in each 
cavity, finely pitted. 

This species is nearest related to P. Neo-Mexicana and P. Pope, 
resembling the latter most in habit, but having the viscid-pubes- 
cence and the crenate corolla-lobes of the former. It differs from 

both in the small white corolla and the long-exserted stamens. It 
grows in mountain valleys at an altitude of 1800-3000 m. 

CoLorapo: Sangre de Christo Creek, 1900, Rydberg & Vree- 
land, 5755 (type); Valley of Upper Arkansas River, 1873, Jo 
Wolfe (Wheeler Expedition), 99; Headwaters of Clear Cree 
1861, C. C. Pare sry. 

New Mexico: Ruidoso Creek, White Mountains, 1895, &. 0. 
Wooton. 

‘ Lappula calycosa sp. nov. 
_ A hirsute annual, simple below, branched above with lon 

virgate branches. Stem hirsute, 3-4 dm. high: leaves oblong 
obtuse, 3-4 cm. long, 7-8 mm. wide; those of the branche 
smaller: pedicels short, in fruit 2-3 mm. long, generally 4 mm. 
below the leaves ; corolla pale blue, about 1, 5 mm. long and | 
mm. broad: calyx-lobes enlarged in fi it, foliaceous, 4-6 m 

i 
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long and reflexed: fruit about 4 mm. in diameter: nutlets sur- 

rounded by a single row of subulate glochinate prickles, some- 

what flattened at the base but not united into a wing-border: back 
of the nutlets strongly muricate. 

It is nearest related to L. occidentalis (Wats.) Greene, but dif- 

fers in the oblong obtuse leaves, the enlarged and reflexed fruiting 

calyx-lobes, and the virgate branches. It grows in deserted fields 

at an altitude of about 2000 m. 

Cotorapo: Walsenburg, 1900, Rydberg & Vreeland, 5715. 

“ Lappula cupulata (A. Gray) 

Echinospermum Redowskii var. cupulata A. Gray, Bot. Calif. 1: 

530. 1876. 

I think that this should be regarded as distinct from ZL. Zexana 

(Scheele) Britton, as the habit is quite different. L. cupulata is 

diffuse, branching at the base, with elongated branches, while Z. 

Texana is simple at the base, and branched above with short 

branches. 

L. Texana is a southern plant, ranging from Texas to New 

Mexico. The range of L. cupulata is from Nevada to Nebraska, 

south to Colorado. : 

y Cryptanthe minima sp. nov. 

A dwarf hirsute annual, beginning to bloom when only I cm. 

high. Stems several, erect, in the specimens seen only I—4 cm. 

high, long hirsute : leaves spatulate or oblanceolate obtuse, hirsute 

on both sides, 5-15 mm. long and 2-3 mm. wide: flowers crowded, 

2.5-3 mm. long, subsessile: lobes of the calyx linear, hispid: 
corolla white ; limb a little over 1 mm. broad ; nutlets whitish, 

about 1 mm. long, dissimilar ; 3 ovoid, strongly muricate ; the 

fourth somewhat larger, smooth; the inside edge with a slender 

groove, triangular-dilated at the base. 

In size and general habit, this species is strikingly like C. 

pusilla ; but the fruit is different ; the nutlets being dissimilar, one 

of them smooth, and all with rounded lateral angles and more 

rounded backs. The specimens of our collection are rather young 

and only two fully developed fruits were found. C. minima was 

found on dry hillsides at an altitude of about 2200 m. 

CoLorapo: Cucharas River, above La Veta, 1900, Rydberg & 

Vreeland, 5697. 2 
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‘ Mertensia lineariloba sp. nov. 

A slender perennial with glabrous simple stem, 2-3 dm. high 

basal leaves 5-15 cm. long, long-petioled ; blades oblanceolate 

obtuse; stem-leaves subsessile, linear or linear-lanceolate, acute 

3-6 cm. long, 4-9 mm. wide, strigose above, glabrous beneath 

flower clusters 3—4-flowered in the axils of the upper leaves 

pedicels very slender, 2-6 mm. long, strigose: calyx divided t 

-near the base ; lobes linear, acute, 3-4 mm. long, almost equalin: 

the tube of the corolla, glabrous on the back, but hispid ciliate on 

the margins: corolla blue, 7-8 mm. long, tube nearly of the sam 

length as the throat and limb; the latter 4-5 mm. long: stamen 

almost equaling the corolla; filaments dilated, and broader than 

the anthers. | 

It is nearest related to W/Z. linearis, but characterized by th 

narrow, strongly ciliate calyx-lobes and the filiform pedicels. 

grows in shaded situations at an altitude of 2500-2700 m. 

Cotorapo: West Indian Creek, Trichera Range, 1900, Ryd 

berg & Vreeland, 5691 (type); near Empire, 1885, 7. V. Patterson 

erg, . 
’ Mertensia ovata sp. nov. 

\ 

A low cespitose, somewhat fleshy perennial. Stems I-I.5 
dm. high, glabrous: leaves 2-5 cm. long, 1-1.5 cm. wide, mt 
nutely strigose above, glabrous beneath; the lower obovate and 
short-petioled ; the upper broadly ovate and sessile : flower-cluster 
dense ; pedicels very short: calyx cleft to near the base: sepal 
lanceolate, ciliate on the margin, about 4 mm. long and one third 
shorter than the corolla-tube: corolla 10-12 mm. long; its tube 
nearly one half longer than the throat and limb: the latter about 
7 mm. broad: stamens nearly equaling the corolla; filaments 

dilated and broader than the anthers. : 
This species is probably nearest related to MW. lanceolata; but 

differs in the stunted habit and the broad leaves. It grows among 
rocks, at an altitude of 2800-3500 m. ; 

CoLorapo: West Spanish Peak, 1900, Rydberg & Vreela 

5690 (type) and 56goa. 

“Mertensia obtusiloba sp. nov. 

A low cespitose perennial. Stems ascending, glabrous, I~: 
dm. high : lower leaves spatulate or oblanceolate, obtuse, tapering 
into a winged petiole, dark green, glabrous beneath, minutely 
strigulose above, glabrate in age, 3~5 cm. long; the upper broadly 
lanceolate, sessile : flower-clusters several from the axils of the 
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upper leaves : pedicels very short, often sparingly strigulose : calyx 

divided to near the base; sepals oblong, obtuse, ciliate on the 

margins, 2-3 mm. long, scarcely more than half as long as the 

tube of the corolla: corolla dark blue, about 7 mm. long: tube 

nearly equaling the throat and limb: stamens short, included in 

the tube, filaments very short, not broader than the anthers. 

This species is nearest related to M. Tweedyi, but differs in 

the shorter, obtuse calyx-lobes, the broader and thinner leaves 

and the stem which is not depressed or prostrate. It grows at an 

altitude of 2000-3500 m. b dtbes 

Cotorapo: Pikes Peak, 1900, Fred. Clements (type) ; Garden 

of the Gods and Pikes Peak, 1894, Ernst A. Bessey ; Argentine 

Pass, 1878, Marcus E. Jones, 54. 

/Mertensia membranacea sp. nov. 

A tall erect perennial with a rather thick tap-root. Stem gla- 

brous or sparingly hirsute above, 6—8 dm. high : leaves all petioled, 

or the upper sessile ; blades ovate, acute or more often short acu- 

minate, 4-8 cm. long, 1.5—4 cm. wide, very thin, hispid-stringulose 

on both sides : flower-clusters terminal and in the axils of the upper 

leaves, branched and many-flowered : pedicels 5-10 mm. long, his- 

pidulous: calyx-lobes 2-3 mm. long, hispidulous, lanceolate, acute, 

one-third or one-fourth as long as the tube of the corolla: corolla 

about 1 cm. long ; the pale blue or almost white tube longer than 

the dark blue limb and throat : limb about 4 mm. broad : stamens 

much shorter than the limb ; filaments dilated and broader than 

the anthers: nutlets strongly rugose and spotted. 

This species is related to MZ. paniculata. Mr. Bessey and my- 

self collected it in 1897, but as the specimens were rather poor, 

they were referred doubtfully to that species. As more and bet- — 

ter specimens have now been received, it has been possible to draw 

adescription. It differs from J. paniculata, in the thinner leaves 

which almost always show an acumination, in the short calyx-lobes 

which scarcely enlarge in fruit and the smaller and numerous 

flowers. It grows in moist places at an altitude of 300-2000 m. 

Ipano: Priest River, 1900, D. 7. MacDougal, 3 (type) ; Cedat s 

Mountain, 1892, Sandberg, MacDougal & Heller, 420. 0 

Montana: Electric Peak, 1897, Rydberg 4 Bessey, #806. oi 

v Mentzelia ctenophora sp. nove 
A diffuse cespitose scabrous perennial. Stems 3-6 dm. ng, 

branched, in age straw-colored : lower leaves linear or linear-lé 
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ceolate in outline, tapering at both ends, often 2 dm. long: the 

upper lanceolate with a broad base: all pectinately laciniate with 

linear-oblong divergent obtuse lobes; hypanthium cylindrical, 

15-18 mm. long ; sepals ovate-lanceolate, acute, 4-5 mm. long: 

petals obovate, light yellow, about 8 mm. long: seeds irregularly 

angled, but not winged, finely muricate. 

This species is perhaps nearest related to MM. aldicaulis, but 

differs in the large size of the plant, the diffuse habit, and the larger 

flowers. It was collected on railroad banks and in loose barren 

soil on hillsides, at an altitude of 1800-2100 m. 

Cotorapo: On Cucharas River, below La Veta, 1900, Rydberg 

& Vreeland, 5769 (type); near Walsenburg, 5768. : 

- Impatiens aurella sp. nov. 

A slender glabrous annual, about 6 dm. high. Petioles 1.5-3 
cm. long : leaf-blades ovate or oval, thin, bright green, a little paler 
beneath, 4-5 cm. long, coarsely toothed, acute; teeth and apex — 
finely mucronate : peduncles ascending, mostly 2-flowered : bracts 
minute, linear, about 2 mm. long: flowers orange, not mottled: — 
sack conical, about 1 cm. long and 6 mm. broad at the base ; its — 
spur recurved, about 8 mm. long. a 

This is nearest related to /. diflora, but differs in the much — 

smaller flowers, which are scarcely more than half the size of tha 

species and without any spots, the comparatively longer spur and 
less pale leaves. It grows in swamps at an altitude of about 600 m 

Ipano : Priest River, 1900, D. 7. MacDougal, 20. 

‘Geranium nervosum sp. nov. 
A tall perennial with thick root and short caudex. Stems 4-8 

dm. high, minutely retrorsely strigose, in age more glabrate : basal 
leaves with petioles 2—4 dm. long; blades reniform in outline, 8— 

12 cm. in diameter, finely strigose on both sides, divided to neat 
the base into 5~7 obovate-cuneaté or oblanceolate-cuneate division 
which are again 2—3-cleft and coarsely toothed : stem-leaves none 
except those subtending the inflorescence ; these sessile, 3-5 -cleft 
branches of the cymes and calyx very densely glandular pubes- 
cent: sepals oval, 8-9 mm. long, terminated by a filiform tip, I- 
2mm. long: petals broadly obovate, 15-18 mm. long, pale violet 
or almost white, with dark purple streaks : carpels as well as their 
column densely glandular ; the latter nearly 2 cm. long : style be-- 
yond the column about 5 mm. : seeds glabrous, minutely reticulate. 

This species is somewhat intermediate between G. viscosissimum 
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and G. Richardsonit, having the general habit, the leaves and pu- 
bescence of the stem of the latter, but the densely glandular pu- 
bescence of the inflorescence and the calyx and carpels of the 
former. The color of the flower is most like G. Richardsonii, but 

scarcely pure white and with much more prominent veins. It 
grows at an altitude of 1800-2700 m. 

Wyominc: Fish Creek, Teton Forest Reserve, 1897, /. 7weedy, 

494 (type). 
CoLorApo : Continental Divide, Routt County, 1894, C. S. 

Crandall. : 
‘Lupinus candicans sp. nov. 

A low cespitose perennial, densely white-silky throughout. 
Stems ascending, 1.5-2 dm. high, 3-4-leaved, often branched : 
stipules linear subulate, 5~8 mm. long: petiole 3-8 cm. long: leaf- 
lets about 7, densely white-silky and shining, 1.5-2.5 cm. long, 
oblanceolate, acute, mucronate, mostly conduplicate : raceme rather 
dense, 3-8 cm. long on a peduncle 2—5 cm. long: bracts small 
and early deciduous: calyx densely silky-villous, only slightly 
Saccate on the upper side; lower lobe about 4 mm. long: banner 
dark blue with a light brown spot, about 7 mm. long, very broad, 
and with the sides strongly reflexed ; wings dark blue, as well as 
the banner glabrous, about g mm. long and about equaling the 
keel: the latter whitish, tipped with dark purple: pod densely 
white-silky, 3~4-seeded. 

This species has the white pubescence of ZL. sericeus and L. 
FHellerae ; but is in every way a much smaller and more cespitose 

plant : the flowers are much smaller and of a darker and more in- 
tense blue. 

Montana : (locality not given), 1900, &. V. Wilcox, 451 (type 
in U. S. Nat. Herb.) ; Boulder, 725 and 729, in part; Big Timber, 

355 ; Highwood Mountains, 42, Columbia Falls, 1897, &. S. tee 
Williams. SF 

- Lupinus cyaneus sp. nov. ee ee 

A stout and tall perennial with rather simple caudex. Stem ae. 
4-9 dm. high, densely villous, but not white, very leafy and in eee 
somewhat branched: stipules subulate, over 1 cm. long: petioles ae 
5-10 cm. long: leaflets 7-11, oblanceolate, 3—9 cm. long, glabrous ne 
above, almost velvety beneath, acute: raceme long and dense, — 
1.5-2 dm. long: bracts rather persistent, often over I cm. long: | 
flowers very numerous, 2—4 in each verticil, very short-pediceled : 
calyx white-velvety, somewhat saccate above: lower lobe about 

ee 
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8 mm. long: banner slightly hairy on the back, light blue, with 
a light brownish spot at the center, about 8 mm. long : wings light 

blue, about 1 cm. long, equaling the keel, which is whitish with 
purple tip: pod densely silky-villous, about 25 mm. long and 8 

mm. wide, 4—5-seeded. 

This species has the general habit and the long dense raceme 

of LZ. leucophyllus, but is much greener and the flowers are much 

smaller and lighter in color. No. 435, cited below, is referred 

here doubtfully. It is more silvery and more branched and had 

apparently almost white flowers. 

Montana: (locality not given), 1900, £. V. Wilcox, 446 (type a 
in U. S. Nat. Herb.); Coal Spur, 235 (?) and ggg (the latter in 

fruit); Gallatin Valley, 1896, /. . Flodman, 617. 

’ Astragalus sulphurescens sp. nov. 

A light green cespitose perennial. Stems ascending, about 4 
dm. high, angled, glabrous, somewhat branched: stipules ovate to 
lanceolate, membranaceous, free from the petioles: leaflets 13-19, _ 
elliptic, obtuse or acutish, mucronulate, 12-30 mm. long, with a 
few scattered strigose hairs: spike dense and elongated: flowers _ 
ascending: bracts lanceolate-subulate, about 8 mm. long: calyx _ 
white-strigose with scattered black hairs: tube about 5 mm. long: _ 
lobes almost filiform, fully 5 mm. long: corolla light yellow: — 
banner narrow, 15-18 mm. long, much exceeding the wings and 
keel: wings very narrow, only about 1.5 mm. wide: pod 2-celled, 
with dorsal suture deeply inflexed, deeply obcordate in ‘section, 

_about 1 cm. long, 3-4 mm. wide, strigose, with black hairs. 
This species is closely related to A. adsurgens, but differs in the 

yellow, ascending flowers, narrow petals, more scant pubescence, : 
the long slender calyx lobes and the black hairy pod. It grows — 
at an altitude of 1600-3000 m. ae 

Cotorabo: Georgetown, 1895, P. A. Rydberg (type) ; along 
Platte River, Denver, 1878, IZ. £. Jones, 851, | 

‘ Aragallus villosus sp. nov. 

Densely and intricately cespitose perennial. Leaves basal, 
_ Numerous, 5—10 cm. long: leaflets 25~31, rather crowded but not 

verticillate, 1—1.5 cm. long, lanceolate, very acute, densely but 
somewhat loosely silky : scape about 1.5 dm. long, loosely silky, 

almost hirsute, with spreading hairs: spike dense, 4—5 cm. long: 
bracts linear or narrowly linear-lanceolate, 8—10 mm. long: calyx 
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white-silky villous ; lobes very short, about 2 mm. long : corolla 
ochroleucous without any purple, 12-15 mm. long: keel very 
short and round, abruptly tipped with a small tip: pod thin, per- 
fectly 2-celled, white-silky, about 1.5 cm. long, more than twice as 
long as the calyx, tipped with a slender beak which is abruptly 
hooked at the apex. 

This belongs to the A. campestris group and is characterized 
by the coarse spreading pubescence of the scape and the ochro- 
leucous flowers without any trace of purple. 

Montana : Craig, 1900, £. V. Wilcox, 778 (type in U. S. Nat. 
Herb.). 

‘ Trifolium lilacinum sp. nov. 

A densely cespitose dwarf subscapose perennial with very deep 
root. The short branches of the caudex covered with the scarious 
stipules and remains of old leaves: leaves 3-foliolate, bright green ; 
petioles 2-6 cm. long, strigose : leaflets elliptic or lanceolate-ob- 
long, acute at each end, 1-2.5 cm. long, strigose ; peduncle 5-12 
cm. long, bracts minute, less than 1 mm. long, 3-toothed : flowers 
reflexed in fruit: calyx densely strigose ; tube 3 mm. long; teeth 
subulate-filiform, 4-6 mm. long: corolla pale rose-purple or lilac, 
in age turning light brownish, about 1 cm. long ; banner straight 
and obtuse. 

This species is related to 7. dasyphyllum; differing in the 
minute 3-toothed bracts and their shorter and comparatively 
broader leaflets. It is still nearer related to 7. acuminatus Greene ; 
from which it is distinguished by the smaller flowers and the not 

acuminate banner. It is an alpine plant growing among rocks at 

an altitude of about 3000 m. : 
CoLorapo: West Spanish Peak, 1900, Rydberg & Vreeland, 

5950 (type), 5957 and 5952. 

~ Lathyrus leucanthus sp. nov. 

A glabrous or slightly pubescent perennial with a very slender — o 
rootstock. Stem about 3 dm. high, angled: stipules very narrow, 
semi-sagittate : leaflets 2-4 pairs, elliptic, veiny, glaucous, acute, cS 
mucronate, 1-3 cm. long, 3-10 mm. wide: tendrils of the lower 
leaves mere tips; of the upper elongated and sometimes i 
vided : racemes short, in the axils of the middle leaves, 3-4 cm. x 

long, 2~4-flowered: calyx glabrous, cleft to about the middle: 
lobes lanceolate, acuminate : corolla white, about 15 mm. long : a 
banner broad. ae 
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This is nearest related to L. Avizonicus, but differs in the 

broader leaves and banner. It grows at an altitude of 2400- 

3000 m. 

CororaDo: Ojo, 1900, Rydberg & Vreeland, 6020 (type); — 

Pass Creek, 6027, West Indian Creek, 6022, mountain near 
Veta Pass, 6023; Veta Pass, 1890, Mr. and Mrs. G. H. Hicks, 3 

79; Ridgway, 1895, /. Tweedy, 239. 



New and noteworthy Northwestern Plants.—V. 

os By C. V. PIPER 

Arabis Whitedii 

Perennial from a simple or more or less branched caudex, the 

tap-root rather slender: flowering stems one to several, usually 
few-branched from the lower part, sparsely and rather coarsely 
stellate pubescent throughout, but the plant greenish in appear- 
ance: branches erect, virgate, in fruit 2-5 dm. long: radical leaves 
tufted, oblanceolate or spatulate, entire or with a few coarse teeth, 
mostly obtuse, equally pubescent on each side, 2-6 cm. long, the 
margined petiole about equaling the blade: cauline leaves several, 
sessile, not auriculate, 2-4 cm. long, oblanceolate, obtuse, mostly 
entire: flowers white, at length forming racemes 2-3 dm. long, 
the pedicels 1 cm. long, spreading: sepals greenish, 3 mm. long : 
petals white, obovate, oblong, obtuse, usually faintly dentate at 
apex: filament narrowly triangular, broader than the anthers : 
stigma bilobed : pods striately erect, stellate, 2-3 cm., long, 1 mm. 
wide, the style short and stout, the seeds making prominent 
swellings: perfectly formed mature seeds not seen. _ 

Type specimens collected at Wenatchee, Wash., by Whited, 

no. 1057, April and May, 1899; also collected by Sandberg & 

Leiberg, no. 275, at Junction of Crab and Wilson Creeks, Duylos 

Co., Wash., June 22, 1893. Nearest A. .Vuttalla Rob. 

“Trifolium arcuatum 

Stems one or several from a stout vertical root, erect or some- 

what divergent, simple, striate, terete, nearly glabrous or the 

whole plant weakly hirsute, 2-3 dm. high: cauline leaves two or 
three, the leaflets elliptic or oblong, obtuse, 1-3 cm. long, 

usually shorter than the petioles; leaflets of the radical leaves 
shorter and broader, sometimes retuse ; all minutely serrulate or 

the lower nearly or quite entire; stipules large, I-3 cm. long, - 

lanceolate, adnate for two thirds their length, entire or nearly so: 

heads globose, 1-3 cm. in diameter: flowers numerous, ochro- 

leucous, soon reflexed, 10-12 mm: long, nearly sessile : calyx-tube ‘ 

campanulate, 2 mm. long, the anterior lobe about twice as long, aa 

the four others scarcely exceeding the tube, all linear-subulate, , 

more or less strongly curved especially at the tip : corolla about & 

12 mm. long, three times as long as the longest calyx-lobe : ovary 

NO pa 
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2-ovuled : pod lenticular, 1-seeded, villous near the base of the — : 

style on the anterior face with long hairs. 

Nearest related to 7. eriocephalum Nutt. but with a very dif- 

ferent calyx. Specimens examined : 

WaAsHINGTON: Simcoe Mountains, Suksdorf, no. 270, 6 June — 

1884 (type); Blue Mountains, Columbia County, Horner, no. 278. 

OreGon: Blue Mountains, Douglas, Nevius in 1874; Union 

County, Cusick, no. 943 in 1881. 

‘ Astragalus sinuatus 

Apparently decumbent, a decimeter or so high, the stems 3 _ 

dm. or more long, somewhat zigzag: whole plant pubescent with 
short curved white hairs: leaves 4—5 cm. long, the petiole short; — 
leaflets about six pairs, 10-12 mm. long, elliptic, truncate or — 
slightly retuse at apex, broadest just below the middle, attenuate 
into an acute base, very shortly petiolulate ; stipules small, deltoid- 
acuminate: peduncles axillary, about 6 cm. long, exceeding the — 
leaves: flowers not seen: pedicels in fruit 4 mm. long: pods — 
thick-walled, curved, stipitate, 3-3.5 cm. long, including the 1 cm. © 
long stipe which is included in the calyx, turgid, rugulose, pubes-: — 
cent like the rest of the plant, sharply acuminate at apex, dehiscing . 
for one fourth its length, the sutures not at all inflexed; before — 
dehiscence the outer layer of the pod becomes loosened in short — 
sinuous folds along the dorsal suture. 

Eastern Washington, without definite locality, Brandegee, no- a 
739 in 1883. 

This species is nearest A. sclerocarpus Gray, but its very differ- 
ent leaves and shorter stiped pods mark it as distinct. 

. Solidago caurina 
Stems 6-8 dm, tall, terete, sparsely puberulent with white 

curved hairs, or below quite glabrous: leaves numerous, lanceo- 
late, sessile, scarcely triple-nerved, little reduced above, 5-6 cm. 
long, I-2 cm. wide, entire or little serrate, acute or sometimes — 
cuspidate, glabrous except the scabridulous margins, and the 
nerves beneath, which are slightly puberulent: panicle virgate, 
narrow, 1.5—2 dm. long, rather loosely flowered ; branches of the — 
lower half or two thirds from the axils of slightly reduced leaves ; _ 
heads 4-5 mm. high, about 15-flowered: involucre glabrous, the 
bracts loosely two-ranked, lanceolate, not flaccid, broadest at base, © 
acute, more or less ciliate with rather coarse hairs, the midrib— 

branches and pedun- — prominent: outer bracts decidedly shorter : 
cles pubescent with short curved hairs. 
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Klikitat €o., Wash., Suksdorf, no. 30, August 31, 1881; 
Cascade Mts., Wash., above Lake Chelan, Lake & Hull, no. 818, 
25 August, 1892 (type). 

Nearest S. e/ongata Nuttall, differing in its leafy bracted, less 
densely flowered, narrower panicle, and the stiffer broader invo- 
lucral bracts which are inclined to be of two lengths. 

 Erigeron Leibergii 

Perennial from a stout usually multicipital caudex, sparsely 
hirsute and glandular throughout: stems slender, 10-15 cm. high, 
erect or spreading, mostly simple and monocephalous : radical 
leaves tufted, broad. spatulate or oblanceolate, 4-9 cm. long, 
I—2.5 cm. wide, obtuse, entire ; cauline leaves rather many, oblong, 
usually acute, sessile, 1-2 cm. long: peduncle short : heads rather 
small, 6-7 mm. high; involucral bracts linear, acuminate, not 
more pubescent than other parts of the plant, in about two series : 
rays pale violet, 20 to 25 in number, 1 cm. long: pappus sim- 
ple : akenes hispidulous, ; 

Mt. Stuart, Wash., 8000 feet alt., Sandberg & Leiberg, no. 
810, 28 Aug., 1893. 

This species is not very close to any described in the Synop- 
tical Flora, nor does it seem referable to any of the numerous 
Species published since then. 

- Antennaria latisquama 

Apparently densely tufted from stout, subterranean multicipi- 
tal caudexes, the pistillate plants 6-10 cm. tall: the staminate 
somewhat shorter: radical leaves lanceolate-spatulate, 2-4 cm. 
long, 3-5 mm. wide, in the widest part, mostly acute, appressed 
pubescent on each side: cauline 2—4, narower and more acute, the 
uppermost equaling or exceeding the head: pistillate heads ob- 

long, 121 3 mm. long, 6 mm. wide, its bracts closely imbricate, 
the outer ovate to ovate-oblong, acuminate, lanate on the exposed _ 
parts, hyaline tinged with pale brown and pink, the inner paler, 
glabrous, linear, acuminate, all entire: staminate head broadly 
turbinate, lanate especially at base, about 8 mm. Jong, the dark- a 
brown bract in four successively shorter ranks, mostly obtuse and 
entire: 9 pappus of sparsely denticulate bristles: g pappus not 
rarely branched, denticulate, not enlarged at apex: immature 
akenes glabrous. es a ee 

Collected in Klikitat Co., Wash., by Howell, no. 417, May, ae 
1882, and by Su&sdorf near Columbus, 13 April, 1 886. eer 
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Apparently nearest A. dimorpha T. & G., from which its taller : 

habit and very different heads easily separate it. : q 

“Artemisia Suksdorfii 
Artemisia heterophylla Nutt. Trans. Am. Phil. Soc. II, 400. 

1841. Not Besser. 1834. Z 
Artemisia vulgaris var. Californica Besser, Linnaea, 15: QI. — 

1841, and Gray, Syn. Fl. 2': 373, in part. Not A. Calfornica : 

Lessing. 1831. : 
Herbaceous perennial, the numerous usually simple stems in : 

large tufts, I-1.5 meters high: stems terete, coarsely striate, 
sparsely pubescent when young, glabrate : leaves numerous, mostly _ 
lanceolate, but sometimes broader, acute, entire or sparingly den- — 
tate or even laciniate, 6-10 cm. long, bright green and glabrate — 
above, densely tomentose beneath with a permanent white tomen- — 
tum: panicle pyramidal or elongate, 3-6 dm. long, the lower — 
suberect branches from the axils of scarcely reduced leaves, the — 
upper branches short and densely congested : heads cylindrical-_ 
oblong, small, 3-4 mm. long, 5—8-flowered : involucre pale green, © 
shining, sparsely floccose, pubescent when young, glabrate ; bracts — 
obtuse, with a very narrow hyaline margin: flowers glabrous 0 
with but few glands. ‘ 

This Artemisia is common on the bluffs of Puget Sound and — 
ranges from British Columbia to north California, apparentl 
always in the immediate proximity of the sea. It has been dis- 
tributed by Suksdorf under another varietal name that has alread} 
been used. The following specimens have been examined: 

British Cotumsia: Burrard Inlet, Macoun, 27 July, 1887. 
WasHINGTon: Fairhaven, Swksdorf, no. 980, 5 July, 1890 

(type); Piper, no. 2508 ; Henderson, in 1892; Seattle, Piper, in 
‘1897 ; Montesano, Heller, no. 3976. : 

OrEGoN : Chetco, “ by the sea,’ Howell, no. 147, June, 1884. 
CatiForNiA : Sea coast, Shelter Cove, Humboldt Co., Bo- 

lander, no. 6482. | 
v Crepis glareosa 

Perennial, tufted, with one to five stems from a stout caudex, 
8-12 cm. high, sparsely white tomentose throughout, not at all 
hirsute : stems stout, scarcely striate, bearing one to three heads 
leaves oblanceolate, 4-7 cm. long, usually deeply pinnatifid int 
acute slender lobes, rarely nearly entire: heads 2 cm. high, of 
stout peduncles about 3 cm. long; involucre of about 12 acut 
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hyaline-margined bracts, 10-12 mm. long, these pubescent along 
the middle with long curled white hairs, and tomentose at base: 
flowers about 15: mature 'akenes cylindric, slightly constricted at 
the apex, not beaked, pale greenish or yellowish, 10-striate, not 
costate, 7 mm. long, the copious white pappus 5 mm. long. 

Collected by the writer at Ellensburg, Wash., 20 May, 1897, 

no. 2704. The pubescence of the involucre is just that of C. 

rostrata Coville, but the present plant differs in its smaller size, its 

very different akenes, and in the absence of hirsute pubescence. 

“Dodecatheon viscidum 

Whole plant even to the calyx and capsule viscid puberulent 
with stipitate glands: caudex short, bearing many coarse fibrous 
roots : leaves lanceolate or oblong, obtuse, entire, 3-6 cm. long, 
narrowed at base into a petiole half as long: scapes usually single, 

stoutish, erect, 3-4 dm. high: umbel one- to several-flowered : 
calyx-lobes narrowly triangular, attenuately acute, four times as 
long as the tube, about one half as long as the capsule : corolla 
reddish : stamens free to the very base, the flat filaments short and 
included in the throat of the corolla: capsule cylindric, narrow, 

10-15 mm. long, tipped by a style of nearly equal length, circum- 
sessile near the apex when ripe. 

Collected by the writer ten miles west of Spangle, Wash., 24 

May, 1898. The specimens are in fruit,/only a few shrivelled flowers 

being found. The species is nearest D. conjugens Greene, from 

Which its glandular character easily distinguishes it. The plant 

was found ona grassy hillside in one spot only, and is apparently 

very rare. 

’ Gilia Klikitatensis Suksdorf in herb. 

§ Navarretia. Annual, erect, slender, strict, 5-20 cm. tall, the 
stem merely puberulent: cauline leaves frequently opposite, I-2 
cm. long, pinnately 5—7-divided into filiform acerose segments, 
these again more or less pinnately spinescent, puberulent, becom- 
ing glabrate: flowers densely glomerate in a single terminal oe 

cluster, rarely two or three, the heads 1-2 cm. in diameter; bracts _ 
like the leaves but rather more spinescent, especially the caudal Se 

termination, the whitish rhachis more or less broadened and flat- 

tened, its dorsal surface and edges covered with soft retrorse white 

hairs, the segments merely puberulent : calyx-tube largely scarious, 
pilose, the unequal more or less spinose lobes and the veins green- — : 
ish : corolla pale (lavender ?), 8 mm. long, its slender tube Sn — 
ing or exceeding the calyx-lobes, its own lobes obovate, distinctly — re 

J 



44 Piper: NEw AND NOTEWORTHY NORTHWESTERN PLANTS 

narrowed below: stigmas and ovary-cells always three : ovules _ 

solitary in the cells. ? 

Wasuincton : Klikitat County, near the mouth of Klikitat 

River, Swsdorf, no. 991, May and June, 1890. 

OrEGON: Waldo, Howe//, no. 204, June, 1884. 

This species is rather intermediate between G. cotulaefoha 

Steud. and G. intertexrta Steud. but nearer the latter. 

v Phacelia lenta 

Erect, stout, 2 dm. tall, densely glandular-puberulent through- 
out and sparsely hirsute: radical leaves oblong in outline, 5-6 cm 

long, pinnately parted into about 9 lobes, these coarsely few- 

toothed, the stout petioles nearly equaling the blade; cauline 
leaves few, similar, but short-petioled ; inflorescence a panicle of ‘. 

rather loose secund false racemes, 8 cm. long, by half as broad, 
the lateral racemes about 5-flowered ; calyx-lobes somewhat un 
equal, rather broadly oblong or oblanceolate, obtuse, ciliate as we 

as glandular, 6 mm. long: corolla apparently white, campanulat 
cleft to the middle : stamens, pistil and capsule just as in P. serice 
Gray. 

Bare hills of the Columbia River, Wash., Brandegee, no. 976, ; 

May, 1883. 

Very closely related to P. sericea Gray, from which its mu 
broader calyx-lobes, looser inflorescence and glandular pubescen 

seem clearly to distinguish it. The single specimen examined 

rather fragmentary. 
v Lappula arida 

Perennial, erect, 3-5 dm. tall, branched above, canescentl 
hirsute throughout, the pubescence mostly appressed : radical leav: 
linear or narrowly lanceolate, acute, attenuate into a petiole, 8-20 
cm. long, 5-8 mm. wide; cauline linear, 4-12 cm, long, 5 m 
wide, sessile by a broad base, all more or less hirsutely ciliate 
racemes loosely flowered, 5-10 cm. long: calyx-lobes linear-ol 
long, very obtuse, 2 mm. long: corolla white, rotate, 10-12 ml 
in diameter ; the fornices broader than long, not retuse, short pilos 
marginal prickles of the nutlets united at base, all clochidiate _ 
apex, one-half as long as the width of the nutlet, usually more 
less incurved ; the dorsal surface muriculate and with 6-10 | 
trally placed short glochidiate bristles ; inner face ‘minutely hispid 
or muriculate, the scar central. 

This species has quite the aspect of i ciliata Greene, which 
abundant on gravelly hillsides near Spokane. The latter spec 
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has larger blue flowers, nearly smooth obcordate formices, and 

the nutlets smooth on the back. : 
The following specimens.of the new species have been examined 

all from Washington: Ellensburg, Piper, no. 2676, May, 1897 (type); 
Whit-d, no. 325 ; Elmer, no. 385 ; Wenatchee, Whited, June, 1896; 
Peshastin, Sandberg & Leiberg, no. 595; Junction Crab and Wil- 
son Creek, Sandberg & Leiberg, no. 277; Douglas County, Spill- 

man, 27 May, 1896; Clemens Mountain, Yakima County, Hen- 

derson, in 1892; ‘*E. Washington,” Vasey, no. 419. 

‘Mimulus breviflorus 

Annual, the slender stems simple, or more commonly branched 
from the base, erect, 4~20 cm. high, minutely puberulent through- 
out, or nearly glabrous above: leaves lanceolate, rarely oblanceo- 
late or ovate, acute, or inconspicuously few-toothed, narrowed at 
base into a short petiole, or subsessile, usually shorter than the 
internodes, gradually reduced above, mostly about 1 cm. long: 
flowers solitary in the axils on slender pedicels which about equal 
the leaves: calyx narrowly campanulate, somewhat constricted 
above, 2-3 mm. long in flower, 6-8 mm. in fruit: the short acute 
triangular teeth nearly equal: corolla pale yellow, tubular, 4-5 
mm. long, the lobes short and rounded : stigma scarcely protrud- 
ing beyond the calyx. 

Nearest to VM. Pulsiferae Gray, which has a much larger corolla, 

10-12 mm. long, a style twice as long as the calyx, more conspicu- - 
ously petioled leaves, and longer and more viscid puberulence. J/. — 

Pulsiferae ranges from northern California to Klikitat Co., Wash. 

flett, Suksdorf. The new species seems confined to the Columbia 
plateau. It has been collected as follows: | 

WasuHINGton: Pullman, Piper, no. 1858, 3 July, 1894 (type) ; 

Piper, no. 1826, 1 5 June, 1894; Wawawai, //mer, no. 774; W. Klik- | 
itat Co., Suksdorf, no. 203, Sept., 1883 ; Suksdorf, no. 485, 2 July, 
1885; Ellensburg, Whited, no. 652; Waitsburg, Horner, no. 592 eek : 

Blue Mts., Fiper, no. 2440; Spokane, Piper, no. 2640 and 2764. 
IDAHO: Juliaetta, Sandberg, Heller & MacDougal, no. 347, 8 — 

June, 1892. : re yee ote moe: 

OREGON: Hood River, Henderson, in 1883 ; Hood River, Mrs. us 

Barrett, in 1884; E. Oregon River, Cusick, no. 1195, in 1884. 

This seems to be MM. inconspicuus in part as understood by - 
Greene, Bull. Cal. Acad. Sci. 1: 116. 1885; not however Gray’s- 
Species, fe ee 



A new Adiantum from New Mexico 

By LucteEn Marcus UNDERWOOD 

In a small collection of ferns made by Professor F. S. Earle, 

in New Mexico, there is one Adiantum that has been confuse 

with A. capillus-veneris of Europe. I find fragmentary specimen 

of the same plant in Wright’s New Mexican collections of 1851 

52 as represented in the Columbia Herbarium. I have called the 

fern 
=. 

¢ Adiantum modestum 

Rootstock widely creeping, often 10-12 cm. long, covere 

with slender narrow pale brown scales; leaf-stalks scattere 
slightly scaly at the base, purplish like the rachises ; lamina bi 
tripinnate, triangular-ovate, 10-12 cm. or more long, by 5-8 cn 
or more wide ; leaflets 6-8 mm. wide, nearly as long as wide, 4 
5-lobed, but mainly 3-lobed, the incisions narrow and very shallo 
the margin in sterile leaflets evenly serrate, those bearing 7. 
similarly serrate between the sori; basal angle ranging from 90° 
180°, the stalk and basal veins greenish white, or the formef 
slightly tinged with brownish ; sori oblong, 2—3 times as long a5 
wide ; veins 3-5 times forked, conspicuous ; texture firm. 

Roswell, New Mexico. ‘Abundant on rocks and grass 

points overhanging the water of North Spring River,” 3 August, 

1900, /. S. Earle, no. 261 (type). New Mexico, Wright, n 

2123, 1851-52. : | 

A plant related to A. capillus-veneris but differing from it in 

the smaller, less incised leaflets, their more rounded compact sha 

in the fewer narrower sori, in the light-colored stalks to the le 

lets, and in general habit. 

The European specimens of A. capillus-veneris are usually 

much more laciniate than the American, but in A. modestum th 
leaflets are barely trilobed with very shallow sinuses. 

Professor Eaton in his Ferns of the Southwest called attention 

_ to the fact that the Southwestern forms of A. capillus-veneris wet 
less divided and more rounded than the typical form of the specie 
and may have had in mind Wright's New Mexican plant whic 
was one of the few cited in that work. That character, however 

46 
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not seen in plants collected in Texas by Newberry and by Holden 
(C), nor in those collected by Hall (Y), nor in those collected 
in southern California by Stout (Y), and by Thayer (U), nor in 
those collected by MacDougal in Arizona in 1891 (U), which 
agree more nearly with the common European forms of A. capil- 
lus-veneris. Professor Earle has fortunately collected this fern in 
some quantity. 

COLUMBIA UNIVERSITY, I Jan. 1900, 



A new Sophia 

By T. D. A. CocKERELL 

Sophia andrenarum 

Allied to S. halictorum and S. canescens ( pinnata), with whi 
it has been confused; greener than /alictorum, and more erect, 
with the lateral stems more ascending, not purple at base : floweri 
stem glabrous, with a very few gland-hairs: flowers yellow, co 
spicuous, though the color is mostly in the stamens, the pe 
being like those of halictorum, but a little larger and yellower, at 
as long as the sepals: upper stem-leaves once pinnatifid, wi 
very long linear divisions: green pods about 12 mm. long, ¢ 
pedicels about 10.5 mm., both pods and pedicels being distinetly 
longer than in halictorum. 

From S. canescens or pinnata it differs by the bushy hab 

with lateral stems, and the character of the upper cauline leav 

~ Var. osmiarum * 

Foliage a little coarser, segments of leaves larger, segments 
uppermost leaves broader: flowering stems purplish, white-hairy, 
without gland-hairs (a character of ochroleuca): flowers as 
andrenarum: a coarser plant than andrenarum, with the cent 
axis more developed. The ultimate divisions of the lower leat 
and broad-spatulate. 

Habitat—Mesilla Park, New Mexico, flowering in March @ 

April, both growing in dry ground, with S. halictorum ; very abu 
dant this year on the campus of the N. M. Agricultural Colle 
There can be no doubt that this is distinct from S. halicto 
which differs constantly in its foliage and its inconspicuous flowe 
It has not been thought necessary to repeat in the description | 
numerous characters common to all crea of this immedi 
group. a 

The following table separates the species of Sophia whic 
have found-commonly in New Mexico. I have not seen S. <u 
ingiana, reported from New Mexico,.but it differs from halicto 
and andrenarum by its larger pods, which are Punesrenh 3 Ins 

* Possibly a hybrid with S. ochroleuca ( ?). 

A8 
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plants the pods are strictly glabrous. Professor E. O. Wooton 
has an apparently new species, allied to S. echroleuca, which he . 
collected at Pescado Spring, N. M. 

Seeds in one row in a cell; petals bright yellow ; plant tall; living in the mountains 

(Sapello Cafion, etc. ). incisa (Engelm, ) Greene. 
Seed in two rows of cell; petals pale; plant not so tall; living in the Middle 

Sonoran zones, 
Pods and pedicels ascending ; flowers whitish ; even the uppermost leaves bipin- 

natifid ; pubescence of stems above dense, of white branched hairs, none gland- 
ular ; living in irrigated fields and bottom lands. 

ochroleuca Wooton. 2 
Pods ascending from strongly divergent pedicels ; flowers yellow or yellowish ; liv- 

ing in dry ground, 
Flowers inconspicuous ; plant spreading from the base; upper stems densely 

glandular-pubescent ; uppermost leaves more or less bipinnatifid, but quite 

different from those of ochroleuca, 

halictorum Cockerell. 
Flowers conspicuous, yellow ; plant much less spreading ; upper leaves once - 

pinnatifid, with long linear divisions ; pedicels longer. 

Upper stems glabrous, with a very few gland-hairs. 

andrenarum Cockerell. 
Upper stems white-hairy, the hairs branched. 

andrenarum osmiarum Cockerell. 

On March 18, 1900, at Mesilla Park, I saw Sophia ochroleuca 
freely visited by the honey bee (/igustica variety) and by Halictus 
amicus Cockerell. 

N. M. Acr. Exp, Sra. 

Mo,B 



Thomas A. Williams 

Professor Thomas A. Williams, Assistant Chief of the Divigl 
ion of Agrostology, Department of Agriculture, died suddenly of ss 
heart failure, Sunday, 23d December, 1900, at his residence at 

Takoma Park, D. C. The following resolutions were passed by 
his associates in the Department : : 

It is with feelings of profound sorrow and regret that we, the 
_ employes of the Department of Agriculture, learn that death has 
removed from among us our beloved companion and cowork 
Thomas A. Williams, a classmate and intimate associate of man 

of our number. His broad knowledge of scientific matters, his 
keen appreciation of nature, his kind and forbearing disposition 
has endeared him to all. He was known to his associates as an 
indefatigable worker and investigator. 

RESOLVED, that in the death of Professor Thomas A. Williams 

Science and Agriculture have suffered a great loss, and we, his as: 
sociates, a dear friend, whose self-forgetfulness in his kindly con- 
sideration for the feelings of others, and uniform cheerfulness, : 
often under conditions of severe physical suffering, revealed a lov- 
able character of the highest Christian type. The loss to the Di- 
vision of Agrostology is irreparable. In the performance of his ' 
official duties he had provad himself an excellent executive and an 
organizer of unusual merit and his relations with his associates in — 
office were always such as to command the highest esteem and 
respect. He never shirked a duty, and however difficult the 
undertaking the work performed by him was done most credit ‘ 
ably. His loss will be felt most keenly by his associates-in the — 
Division, and his memory will remain with them as one whose 
exemplary life and steadfastness of purpose they should strive to 
emulate. 

RESOLVED, further, that we tender to his bereaved family 0 
heartfelt sympathy in their great loss and invoke for them t 
blessing of the Heavenly Father, who alone can heal the broken 
heart and give lasting comfort. . 

RESOLVED, that copies of these resolutions be sent to the fae 
of the deceased and to the various daily and scientific journals. 

CoMMITTEE ON RESOLUTIONS FOR THE 
DEPARTMENT OF AGRICULTURE. 
50 , 
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Report of the Committee of the Society of Plant Morphology and Phys- 
iology on Securing better Reviews of Botanical Literature 

A committee consisting of W. G. Farlow, D. T. MacDougal, 
and H. von Schrenk was appointed at the meeting of the Society 
at New Haven, Dec. 28, 1899, to consider and report upon the 
best method of securing more adequate notice of American botan- 
ical literature. The committee was instructed to open negotiations 
with the editors of the Botanische Centralblatt, and ascertain if it 
would be possible to have certain changes made in the method of 
publishing that journal which would meet the views of the Society. 
The committee followed instructions and was able to report sub- 
stantial progress at a special meeting of the Society in New York, 

June 27, 1900. In accordance with further instructions given the 
Committee, negotiations were continued with the resylt that the 
following letter was received by Dr. Ganong, acting as Secretary 
of the Committee, on Nov. 28th. 

CASSEL, 14-11, 1900. 

Sehr verehrter Herr Professor ! ) 
Langeres Unwohlsein sowie eine plétzlich nothwendig gewor- | 

dene Reise nach Berlin tragen die Schuld, dass ich erst heute die 

so liebenswiirdige und fiir das Centralblatt schmeichelhafte Zus- a 
chrift Ihres Comittees beantworten kann. Ss 

Nach reiflicher Priifung Ihrer Vorschlage, gegen deren Richtig- 
keit wir von Anfang an nichts einzuwenden hatten, sind wir zu_ a 
dem Entschlusse gekommen, vom I Januar TQOI an in dem Haupt-— he 
blatte des Botanisch. Centralblattes, welches in bisheriger Starke i 
und zu demselben Preise wie bisher erscheinen soll und natiirlich 
fur sich abonnirt werden kann, nur noch Referate und die Neue 
Litteratur zu bringen. Die Beihefte aber, welche in zwanglosen | 
Heften erscheinen und ebenfalls fir sich allein bezogen werden 
sollen, wiirden dann nur noch die Originalarbeiten bringen. Aut 
die pecuniire Untersiitzung seitens der Herren Amerikaner, OOD cis 
die wir librigens nur gebeten hatten, weil wir aus Ihrer ersten’ 
Zuschrift geschlossen hatten, dass Sie betrachtliche Erhohung ae 
Umfanges des Centralblattes wiinschten, verzichten wir natiirlich — 

Do) Ber 
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unter den obwaltenden Umstanden gern, wiirden aber sehr zt 

Danke verpflichtet sein, wenn Ihr Comittee und namentlich dit 

beiden Herren, welche Sie aus Ihrer Mitte zu Mitherausgebern 

erwahlen wollen, uns Ihre Unterstiitzung durch rege Mitarbeit zu 

theil werden lassen wollten und das C. BI. in Amerika etc. weiter 

empfehlen wirden. : S 

Ich denke mir die Thatigkeit der Herren Mitherausgeber, — 

deren Namen natiirlich mit auf dem Titel des C. Bl. gefiihrt wer 

den wirden, in der Weise, dass die Herren selber viele Refer 

anmelden, resp. andere Herren zur Anmeldung solcher Berichte 

bei ihnen veranlassen. Eine Liste der so mit Beschlag belegten — 
Arbeiten und Biicher senden Sie mir dann immer méglichst umge-_ 
hend zu, damit nicht Doubletten einlaufen. Die Herren Mither 

ausgeber erhalten fiir die fiir sie entstehende Mehrarbeit fir di 
von ihnen gelieferten Referate ein Vorzugshonorar von 75M, die 
anderen Referenten aber wie bisher 45M. fiir den Druckbogen. 

Vor allen Dingen liegt mir natiirlich daran, in Zukunft die — 
neue amerikan. Litteratur so schnell und vollstandig wie mdglich 
unseren Lesern bieten zu kénnen. Gerade hierfur aber muss ich 
um die Unterstiitzung Ihrerseits bitten, die Sie mir dadurch bethat — 
igen k6onnten, dass Sie die amerikanischen Autoren, Institute 

Gesellschaften und Zeitschriften veranlassen, mir von allen net 
erscheinenden Schriften etc. so schnell wie moglich ein Exempla 
zur Aufuahme in die Neue Litteratur zu schicken. Nur geschrieb- 
ene Titel fiihren, wie ich aus langjahriger Erfahrung als Biblio- 
thekar und Redacteur weiss, nur zu unangenehmen Irrthiimer! 

und Verwechselungen. : . 
Hoffentlich fiihrt ‘die Vereinigung der amerikan. und euro- 

paischen Botaniker zu einem wirklichen Fortschritte des C. Bl. 
An mir soll es nicht fehlen! Ich werde Alles aufbieten, um é 
gemeinsame Arbeit zu einer recht segensreichen zu gestalten 
Hoffentlich gelingt es mir, in den anderen Landern ahnliche Ein 
richtungen wie in Amerika zu treffen. 

In der Hoffnung, dass Sie selber eine der Mitherausgeber 
stellen annehmen werden und Ihnen nochmals fir das bewiesé 
Interesse dankend 

hochachtungsvollst ergebenst. 

Ihr ; 
Dr. UHLWorRM. 
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The following paragraphs quoted from the text of the report 
summarize the changes which the editors of the Centra/blatt pro- 
pose to carry into effect : 

‘“The changes, as will be seen from Dr. Uhlworm’s letter, are 
in conformity with the suggestions made by the committee in its 
report and will meet with the approval of all American botanists. 
It ts proposed to include in the Centralblatt proper only reviews and 
the index of literature; the Bethefte will contain only original ar- 
ticles ; the Centralblatt may be subscribed for without also subscribing 
Sor the Bethefte ; and, lastly, the price of the Centralblatt is to 
remain as at present. On these points, therefore, the letter of 
Dr. Uhlworm is entirely satisfactory. 

‘The suggestion that American editors be nominated by a 
representative body of American botanists seems to be excellent 
and likely to prove helpful to the Centralblatt by stimulating our 
botanists to make a determined and combined effort to do all in 
their power to enable the editors of the Centralblatt, so far, at 
least, as American botanical literature is concerned, to make their 

journal indispensable to all botanists. Hereafter it will be a matter 

of pride to us to show that our interest is not merely passive, but 

that we are ready to make active individual and collective effort to 
secure a desirable result. 

“The committee feels that in offering the following recommen- 
dations to the Society, its work is brought to an end and that it 

may ask to be discharged from further service. There are other 

subjects mentioned in Dr. Uhlworm’s letter which the Society will 
probably wish to discuss at their meeting, but they are matters of : 
detail which it seems to us had better be referred, so far as any oe 

action is needed, to a special committee. 
‘““It is recommended : : 
“First, that the secretary be directed to write to Dr. Uhlworm 

and express our hearty approval of the changes proposed and our 
readiness to cooperate. ; eae 

“Secondly, that a committee of three be appointed by the ae 
Society with full power to represent the Society in further nego- 

tiations with the management of the Centralblatt up to such time : sy 
as the selection of American editors shall have been wsgckieted : a 
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made, the committee to report to the Society at its next annu 

meeting. 

“Thirdly, that the committee thus appointed be requested 
invite one botanist from the Central States and one botanist res 

dent on the Pacific Coast to serve with them in the selection of 
American editors and in such preliminary business as may be 
necessary for the furtherance of the plans proposed by the edito 
of the Centralblatt. 

‘Fourthly, that a copy of this report, or of such parts of it 
may seem desirable in order to call the attention of our botanis 
to the changes ‘to be made in the Centraldlatt, be sent to t 
Botanical Gazette, the Bulletin of the Torrey Club and to Science. 

The report of the committee was accepted and its action a 
proved unanimously in all particulars. The new committee a 
pointed consists of W. G. Farlow, D. T. MacDougal, and W. 
Ganong in place of H. von Schrenk, who resigned after reat 
pointment. The action of the committee in selecting editors an 
arranging details of codperation will complete the most importat 
step yet made toward proper bibliographical treatment of America 
botanical literature. 



Index to recent Literature relating to American Botany 

Andrews, A. L. Ferns of a deep Ravine in Thetford, Vermont. Rho- 
dora, 2: 229, 230. D. 1900. 

Atkinson, G. F. Studies of American Fungi.—Mushrooms, edible, pois- 
onous, etc. 8vo. i-vi, 1-275. pl. 1-76. f. 1-222. Ithaca, N. Y., 
20 O. Igoo. ee 
New species in Aypholoma, Amanita (3), Lepiota, Mycena, Bolbitius, Paxillus, and Hydnum. 

Brainerd, E., Jones, L. R. & Eggleston, W. W. Flora of Vermont. 
A list of the Fern and Seed Plants growing without Cultivation, i-xii, 
1-113. Burlington. 15 D. 1900. siek 
Includes Agropyron Novae-Angliae Scribner, sp. nov., Prenanthes altissima hispid- 

w/a Fernald, var. nov,, and a new hybrid, Carex stricta X torta Fernald. 

Briquet, J. Espéces nouvelles ou peu connues de |’ Herbier Delessert. 
Ann. Conserv. & Jard. Bot. de Genéve, 4 : 213-243. 1900. 
Includes new species in Seguéeria, Xylosma (2), Banara, P: chy Hanther, Fee: mia, Croton (2), Acalypha, Jatropha (2), Sebastiania, Dalechampia, Cyrilla, Verbena- Lippia (5,) Scutellaria, and Hyptis from Mexico and South America. 

Briquet, J. Labiatae et Verbenaceae Wilczekianae, ou ‘Enumeration 
des Labiées et des Vérbénacées récoltées par E. Wilczec en janvier et 
février 1897 dans la République Argentine. Ann, Conserv. & Jard. 
Bot. de Genéve, 4: 14-22. 1900. 
Includes five new species of Verbena. 

Brown, N. E. Acicarpha rosulata N. E. Brown, sp. nov. Hook. is: 
Plant. IV. 7: p/. 2636. f. 5-17. May, 1900. 
Native of southern Patagonia. 

Brown, N. E. Benthamiella Nordenshioldii Dusen, sp. nov. Hook. 
Ic, Plant. IV. 7: pi. 2636. f. 1-4. May, 1900. © 
Native of southern Patagonia. 

Cheney, L. S. An historical Review of the Work done on the Fon : | 
of the Territory now included within the Limits of Wisconsin. — 
Pharmaceutical Review, 18: 557-565. D. 1900; 19: ae Ps 

— ee 
Cogniaux, A. Laelio-Cattleya Binoti hyb. nat. nov. Gard. Chron. Pe 

lit. 23: 370. 24 N. 1g00. 
Native of Brazil, 



56 INDEX TO RECENT LITERATURE 

Collins, G. N. Anornamental Species of Bidens. Plant World, 

161-163. fl. 6, 7. N. 1900. 
Bidens heterophylla. ! 

Coulter, J. M. & Rose, J. N. Monograph of the North American 

Umbelliferae. Contr. U. S. Nat. Herb. 7: 1-256, i-vii. p/. I- 

J. 1-65. 31 D. 1900. 
New species in Hydrocotyle, Bowlesia, Sanicula, Eryngium (5), Chaerophyllum, 

Washingtonia (4), Drudeophytum n. g., Ammoselinum, Cicuta, Aletes (4), Ligustt- 

cum (7), Coelopleurum, Oreoxis, Phellopterus, Pteryxia, Aulospermum n, g. (2), Rhye 

sopterus n. g. (2), Pseudocymopterus, Oxypolis, Leptotaenia (2), Lomatium (7), Ete 

ryptera, Cynomarathrum (2). 

Coulter, S. Some unrecognized Forms of native Trees. Proc. Indiai 

Acad. Sci. 1899: 112-116. 1900. 

Coulter, S. Contributions to the Flora of Indiana. VI. Proc. In- 

diana Acad. Sci. welch 104-112, 1900. 

Picea. proc. Indiana Acad. Sci. 1899: 116-129. 1900. Tel 

Driggs, A. W. Notes on the Flora of Connecticut. Hartford, Lit 

field and Tolland counties. 4 pp. Hartford. 1 Ja. 1go1. 

Eaton, A. A. The genus /svefes in New England. Fernwort Papers 
1-16. 20D. 1900. 
I. heterospora, I. hierogl phica, I. Harveyi, and I. Gravesii sp. nov. 

Ellis, J. B. & Everhart, B. M. The North American Phyllostictas 
with Descriptions of the Species published up to August, 1900. 1-7 
Vineland, N. J. D. 1900. é 
Includes P. erratica, P. Fraserae, P. minor, P. decipiens, P. acanthospermi, 

consimilis, P, nymphaeacea, P. pallens, and P. fusispora, new species. = 

Fernald, M. L. The Representatives of Scirpus maritimus in Americ 
Rhodora, 2: 239-241. D. 1900. 
S. robustus paludosus and S. robustus campestris, new combinations. 

Fernald, M. L. Two northeastern Thalictrums. Rhodora, 2: 230 
233. pl. at. 1). 3906. 
Thalictrum confine sp. nov. 

Gilbert, B.D. Athyrium as a genus. Fernwort Papers, 25-29. 
D. 1900. 

Golden, K. E. Saccharomyces anomalus Hansen (?). Proc. India 
Acad. Sci. 1899: 141-144. 1900.  [Illust.] 

Golden, K. E. A proteolytic Enzyme of Yeast. Proc. Indiana Acad 
Sci. 1899: 129-140. 1900.  [Illust.] 
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Gould, C. N. Jack Oaks in Oklahoma. Plant World, 3 : 165-167. 
N. 1900. 

Graves, C. B. Some Observations upon the early Growth of /mpatiens 
bifora. Rhodora, 2: 234, 235. D. 1900. 

Greene, E. L. A Fascicleof new Arnicas. Pittonia, 4: 159-174. 8 
D. 1900. 
Twenty-four new species proposed, ; 

Greene, E.L. A Decade of new Gentianaceae. Pittonia, 4: 180- 

186. 8 D. 1900. 
New species in Gentiana, Swertia, and Frasera, 

Greene, E. L. Studies in the Cruciferae.—III. Pittonia, 4 : 187-207. 
8 D. 1900. 
New species in Aradis ( 17), Chetranthus, Sophia, Thelypodium, Thysanocarpus, 

and Curdamine (4). A new genus Addra proposed, founded on Drada brachycarpa 
Nutt. 

Greene, E.L. Neglected generic Types. see Pittonia, 4 : 207-212. 
8 D. 1900. 
Halerpestes, Peritoma, Celome, Carsonia, and Aldenella, new genera, 

Greene, E.L. Some Rocky Mountain Asters. Pittonia, 4 : 212-224. 
8 D. 1900. 
Eighteen new species proposed. 

Greene, E. L. Corrections in Nomenclature.—III. Pittonia, 4: 224—- 
226. 8 D. 1900. 

Greene, E.L. A Fascicle of Senecios. Phianke 4: 108-110. 2 Ja. 

1900 ; I1I-I24. 10 Ja. 1900. 
Sixteen new species and several new names and combinations proposed. 

Greene, E. L. New species of Coleosanthus. Pittonia, 4 : "124-126. 

Io Ja. 1900. 
Four new species proposed. - 

Greene, E. L. A Decade of new Pomaceae. Pittonia, 4: 127-131- 
2 Mr. rg00. : 
New species in Amelanchier (5) and Sorbus (5). oe 

Greene, E.L. A Fascicle of new + ee: rer Ba Bai 
2 Mr. 1900. 
New spccies in Lupinus (9), Trifolium (3), Hedysarum and Thermopsis. ae 

Greene, E. L. Notes on Violets. Pittonia, 4: 139-142. p/. eae 2 
Mr. 1900. 
Viola Missouriensis, sp. nov, si ee ae 

Greene, E.L. Some new or critical Ranunculi, Pittonia, Ao 
146. 2 Mr. 1900, -s 
Four species and two varieties proposed as new. 
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Greene, E. L. New or Noteworthy Species.—-XXVII.  Pittonia, 4: 

146-158. 2 Mr. 1goo. 

New species in Cyrtorhyncha, Clematis, Geum, Androsace (5), Physalis, Castil- 

leia, Verbena (2), Chrysothamnus, Chrysopsis (3), Grindelia, Erigeron (3); Euuce- 

phalus, Townsendia, Machaeranthera and Alisma. ; 

Halsted, B. D. American and English Weeds compared. Plant — 

World, 3: 171-173. N. Igoo. 2 

Hemsley, W. B.  Zschokkea utilis Hemsl. nom. nov. Hook. Ie. 

Plant. IV. 7: p/. 26377. My. 1900. 

Native of British Guiana. 

Hemsley, W. B. Eryngium Goldmani Hemsl. sp. nov. Hook. Ie 

Plant. IV. 7: pl. 2678. My. 1900. 
Native of northern Mexico (Chihuahua). 

Hemsley, W.B. Sapium verum Hemsl. sp. nov. Hook. Ic. Plant. 

IV. 7: pl. 2647. My. Igoo. 
Native of Colombia. 

Hemsley, W. B. Sapium ? paucinervium Hemsl. sp. nov. Hook. Ie. 

Plant. IV. 7: pl. 2648. My. 1900. 
Native of British Guiana. 

Hemsley, W. B. Sapium Jenmani Hemsl. sp. nov. Hook. Ie - 

Plant. IV. 7: p/. 2649. My. 1900. 
Native of British Guiana. 

Hemsley, W. B. Sapium aucuparium Jacq. Hook. Ic. Plant. IV. ¥ 

pl. 2650. My. 1900. 
Native of British Guiana. 

Hemsley, W.B. Moguilea platypus Hemsl. Hook. Ic. Plant. IV. 7 
pl. 2618, 2619. Je. 1899. 
Native of Central America. 

Hemsley, W. B. Couepia dodecandra Hemsl. nom. nov. Hook. Ie. 
Plant. IV. 7: pl. 2620, 2627. Je. 1899. 
From Mexico and British Honduras. 

Hervey, E. W. Yellow-fruited //ex verticillata. Rhodora, 2: 242 
‘D. 1900. 

Hochreutiner, B. P. G. Revision du genre Hibiscus. Ann. Conserv. 
& Jard. Bot. de Genéve, 4: 23-191. 1900. 
Includes H. psendo-ferox sp. nov. from U. S. of Colombia. 

Jones, L. R. & Orton, W. A. Report of the Botanists. Rep. Vt 
Exper. Sta. 12: 151-188. 1900. 

_ Discusses diseases of potatoes and apples and second list of Vermont parasitic fung)- 
Pp, 165-182 ; also issued as contributions to the Botany of Vermont, VII. 
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Kranzlin, F. Stanhopea stenochila Lehm. & KrzL, sp. nov. Gard. 
Chron. III. 28: 369, 370. 24 N. 1900. 
Native of Colombia. 

Lagerheim, G. Mykologische Studien. II. Untersuchungen iiber 
die Monoblepharideen. Bihang Svenska Vet.-Akad. Handl. 25°: 
Ie. Pl. £, 2. L6G: 

Leavitt, R. G. Polyembryony in Sprranthes cernua. Rhodora, 2: 
227, 228. D, Igoo. 

Lindman, C. A. M. Vegetationen i Rio Grande do Sul. 1-239. f 
I-64. Stockholm.  rg00. 

Malme, G. 0. A:N. Ex Herbario Regnelliano, Adjumenta ad floram 
phanerogamicam Brasiliae terrarumque adjacentium cognoscendam. 
III. Leguminosae Vochysiaceae, etc. Bihang Svenska Vet.-Akad. 

Handi. 25": 1-60. p/. 1,2. 1900. 
New species in Dalbergia, Drepanocarpus, Cenostigma, Bauhinia, Mimosa (2), 

Pithecolobium. 

Malme, G. 0. A:N. Beitrage zur Stictaceen-Flora Feurlands und Pata- 
goniens. Bihang Svenska Vet.-Akad. Handl. 25°: 1-36. p/. z, 2 
1899. 

Malme, G. 0. A:N. Brasilianska Akarodomatieférnde Rubiaceer. 
Bihang Svenska Vet.-Akad. Handl. 25%: 1-21. 1900. 

Maxon, W.R. Noteson American Ferns.—III. Fern Bull. 8: 84, 85. 
O. 1900. 

Maxon, W. R. On the occurrence of the Hart’s Tongue in America. 
Fernwort Papers, 30-46. 20 D. 1900. : 

Moore, T. V. Some Rudbeckia Segregates. Pittonia, 4: 174-180. 
8 D. 1900. 
Seven species and one variety proposed as new, 

Pollard, C. L. A new Helianthus from Florida. Proc. Biol. Soc. 
Washington, 13 : sh: 30 N, £900. 
#1. agrestis. 

Rehm, H. Ascomyces Fecae A. P. Dusén Collecti. Bihang Svenska - ae 

Vet.-Akad. Handl. 25°: 1-22. pi. 7. 1899. : 
Includes numerous new species. - 

Robinson, B. L. Polygatla polygama vat. abortiva, merely an , autumnal 
State. Rhodora, 2: 242,243. D. 1900. — ae . 

Robinson, B. L. The Nomenclature of the New Bagland Agsimonies . 
Rhodora, 2 : 235-238. D. 1900. oe ee 
Four changes in the names of the five New England species. oF . “i 
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Rolfe, R. A. Catasetum Jabiatum Rodr. Hook. Ic. Plant. IV. 7: p4 

2617. Je. 1899. 
Native of Brazil. 4 

Scribner, F. L. & Merrill, E. D. Agrostological Notes. Circ. U.S. 

. Dept. Agric. (Div. Agrost.) 27: I-ro. 4 D. 1900. : 
Review of grasses in Muhlenberg’s herbarium ; new species and names in Lavonia — 

Panicum, Agropyron, Elymus, Melica, and Stipa. 

Slosson, M. Experiments in Hybridizing Ferns. Fernwort Papers, 
19-25. 20D. Igoo. 

Starback, K. Ascomyceten der ersten regnellschen Expedition.—l. — 

Bihang Svenska Vet.-Akad. Handl. 25': 1-68. p/. 7, 2. 1899. 
Many new species; Mostocotheca, Ophiomeliola, Ijuhya, Malmeomyces and Acti- 

niopsis, new genera ; and Myriangiales a new order. : 

Suksdorf, W. N. Washingtonische Pflanzen. Deutsche Bot. Monats- 
schrift, 18: 97-99. Jl. 1900; 132-134. S. 1900; 153-156. 0. ; 
1g0o. 
New species and varieties in Viburnum, Valerianella, Artemisia, Troximon, Dode- 

catheon, Phlox, Gilia, Nemophila, Amsinckia, Pentstemon, Mimulus, Castilleia. 2 

Thomas, M. B. Some Problemsin Coral/orrhiza. Proc. Indiana Acad. 

Sci. 1899: 145. 1900. ; 

Thomas, M. B. The Disappearance of Sedum ternatum. Proc. Indi- 
ana Acad. Sci. 1899: 145. Igoo. 

Warburg, O. Einfiihrung einer gleichmissigen Nomenclatur in der ; 

Pflanzen-Geographie. Engler’s Bot. Jahrb. (Beiblatt, 66) 29: 23- 
30. 4D. Igoo. a 

Webster, H. Zricholoma portentosum. Rhodora, 2: 243-246. De 
1g00. 2 

White, C. A. The varietal Fruit Characters of Plants. Plant World, 

3: 168-171. N. Igoo. | 
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PUBLICATIONS BY OFFICERS AND STUDENTS OF THE DEPART- 
MENT OF BOTANY, COLUMBIA UNIVERSITY 

1. MEMOIRS OF THE DEPARTMENT : 

Vol. 1. A Monograph of the North American Species of the Genus 
Polygonum (1895). By John Kunkel Small, Fellow in Botany, 1893- 
1895 ; Curator of the Herbarium, 1895-1898. 

Quarto, 178 pages, 84 plates. Price $6.00. 
Vol. 2. A Monograph of the North American Potentilleae (1898). 

By Per Axel Rydberg, Fellow in Botany, 1896-7. 
Quarto, 224 pages, 112 plates. Price $6.00. 

2. CONTRIBUTIONS FROM THE DEPARTMENT : 
Vol. 1. Nos. 1-25. 1886-1892. Price $5.00. 
Vol. 2. Nos, 26-50, 1892-1894. Price $5.00. 
Vil. 3. Nos. 51-75. 1894-1895. Price $5.00. 
Vol. 4. Nos. 76-100. 1895-1896. Price $5.00. 
Vol. 5. Nos. 101-125. 1896-1897. Price $5.00. 
Vol. 6. Nos. 126-150. 1897-1898. Price $5.00. 
Vol. 7. Nos. 151-. 1898—(current). 

List of separate »umbers available on application. 

3. A Text-book of General Lichenology (1896). By Albert 
Schneider, Fellow in Botany, 1895-1806. 

Octavo, 230 pages, 76 plates. Price $4.25 (cloth) ; $3.80 (paper). 
Published by Willard N. Clute & Co. Binghamton, N. Y. 

The Department invites propositions relative to exchanges of her- 
barium material for any of the above named publications. Address 
Professor L. M. Underwood, Columbia University, N. Y. City. 

4. An Illustrated Flora of the Northern United States, Canada, and 
the British Possessions from Newfoundland to the Parallel of the 
Southern Boundary of Virginia, and from the Atlantic Ocean westward 
to the rozd Meridian (1896-1898). By Nathaniel Lord Britton, Profes- 
sor of Botany, 1891-1896; Emeritus Professor 1896-, and Hon. Addi- 
son Brown. 

Three volumes, royal octavo. Vol. 1, 612 pages; Vol. 2 642 

pages; Vol. 3, 588 pages; 4162 figures in the text, illustrating everv 
species described. hoe fe 

Published by Charles Scribner’s Sons, New York. Price, in cloth, 
$9.00 for the three volumes ; with the indexes and keys bound separ- 

ately, $10.00. 

5. Our Native Ferns and their Allies. (Sixth Edition) 1900. By 
Lucien Marcus Underwood, Professor of Botany, 1896-. 

Duodecimo, 158 pages, 35 figures. Published by Henry Holt & 

Co. New York. Price $1.00. 
6 Moulds, Mildews, and Mushrooms. By Lucien Marcus Under- 

wood, Professor of Botany, 1896-. 2 
Duodecimo, 236 aa is plates. Published by Henry Holt & 

Co. Price $1.50 

7- A Text-book of General Botany (1897). By Carlton Clarence 
Curtis, Assistant in Botany, 1892-1895 ; Tutor in Botany, 1895-. 

Octavo, 360 pages; 87 illustrations, Published by Longmans, 
Green & Co. New York. Price $3.00. 



UNDERWOOD’S 

Moulds, Mildews and Mushrows. 
A Guide to the Systematic Study of the Fungi and Mycetozeca and their 

a. Literature. Illustrated with ten heliotype plates. one colored y 
Lucien M. UnpErwoop. 

12mo. Pp. 236. Price $1.50 2-7 
Contains synopses of the genera of fleshy and parasitic fungi. wit ) 

historical sketch of the study of mycology in America, and copious — 
references to the literature of the subject. 

Sufficiently vechnical for accuracy, but intended to enable hs 
novice to recognize the systematic position of the ordinary fungi 0 
fields and woods. Particular attention is paid to the edible species. 

) 
; 
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HENRY HOLT & Ccoa., . 29 West 23d Street, NEW YORK. a 
—_——$—$— 

FOR SALE 
200 Species ot Delaware State Plants collected by the um ersigned within the last 40 years, containing nearly 7,000 labelled specie a half are Phaenoyamous plants, the remainder, Algae, Characeae, Fungi, an Hepaticae, Mosses, ana F erns, The plants of these lower orders (except Ferns), cae determined by competent autr Ority and ali have numbered lebels. 200 hide Over ot the Grasses nave recently been determined and have also numbered Jabels. A lot of Books, Catalogues, Pamphlets and Papers ; ie 

relating to Botany, and some Labelled Plan s ( Duplicates) from Delaware an ae Places. Also a large collection of duplicates of Delaware plants, ticketed. !u labelled, that can be utilized for exch anges, or for use in schvols, principally fier amous plants, but include. sme Ferns, M sses, Lichens, ete. Apply to or address, 
ALBERT COMMONS, Wilmington, Del. 

Morpholo gy and Histology of Plants 
Part L., Morphology, by H. H. Russy. 2 Part IL., Histology, by S. E. JELLIFFE, 

A modern botanical text-book, base the topics arranged in logical sequence, 
Especially adapted to prepare those w plants and for the study of Vegetable Physi 

d upon correct principles of teaching, and with 

ithout a teacher for the determination of 
ology. 

Large Octavo, 382 Pages, 603 Illustrations. 

by either of the authors, at 115. West 
ailed upon application. 

Sent postpaid on receipt of three dollars, 68th Street, N. Y. City. Table of Contents m 



WET AND DRY 

Cryptogamic and Phaenogamic 
PLANT MATERIAL 

collected and preserved especially 

FOR CLASS STUD=. . 

Microscopes, Lenses, Cover Glasses and Slides, Forceps, Scalpels and Needles. 

“Laboratory Note Book” of high grade Drawing Paper with alternate blank 
and ruled pages. Glassware, Stains, Mounting Paper, etc. 

Cambridge Botanical Supply Co., 
CAMBRIDGE, MASS. 

Everything Useful to Botanists. 

Living Plants and Their Properties 
By Pror. J. C. ARTHUR, Purdue University, and 

Pror. D. T: MacDoucat, Aedford Park, New York (ity. 

iar ee book of 12 chapters dealing with the special senses of plants, development of irrita- 

ility, compass plants, sensitive plants, effects of cold, growth of leaves, significance of color, com- 

ek ly plants and animals, etc., in a non-technical manner Original illustrations, interesting, 

= pre’ ensive and thoroughly modern. Printed on enamelled paper, 30 ijlustrations, 242-+8 pages, 

se sub-titles, Handsomely bound in cloth Postpaid, $1 25. 

Son 0 orders to Dr. D. T. MacDovcat, Bedford Park, New York City, or to Morris AND Wi- 

» University Book Store, Minneapolis, Minn. 

: COMMENTS. 

Pe be a collection of delightfully written essays on certain of the more important and interesting 

iecuincns li ving plants in the broadest sense. [he facts set forth are in all cases the latest resulis of 
Tie bed in the various lines, and the language is simple and*non-technical.— P/ant World 

c e book will make an admirable addition to the scientific alcove of every pit lic library.—Proft. 
. E. Brssgy. 

ph = a. an interesting volume to all who care to know what science has recently discovered in 

ysiology and pathology of the vegetable kingdom.—New York World. 

A Text-Book of General Lichenology 
With Descriptions and Figures of the Genera Occurring in the Northeastern 

United States. 

By ALBERT SCHNEIDER, M. S., M.D. 
The only modern work on North American Lichens, including a discussion of th eir 

orphology and Physiology, with a special reference to the pheriomena of symbiosis. 
Large octavo, 230 pages, 76 full-page plates. Price in paper, net, $3.80 ; in cloth, 

$4.25. Sample pages will be sent on application. 
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. PUBLISHED BY : 

WILLARD N. CLUTE & COMPANY, Bingliampton, N.Y. 

: Back numbers of the BULLETIN OF THE ToRREY BoTANICAL 

LUB wanted to complete files, as follows: 

Vol. 7 (1880) Nos. 1, 9. Vol. 14 (1887) Nos. 1, 2. 

Vol. 8 (1881) Nos. 2, 10, 11. Vol. 15 (1888) any numbers. 

hog 9 (1882) Nos. «, 5. Vol 16 (1889) Nos. 3, 4- 
eg 11 (1884) Nos. 1, 2, 3. Vol. 17 (1890) Nos.(4 8, 9, 10, 12. 

ol. 12 (1885) Nos. 1, 2, 4 Vol. 18 (1891)*No. I. ; 

Contnbutions of duplicate numbers requested of members of the Club, Other 
Possessing numbers invited to state prices. : 

! Appress TORREY BOTANICAL CLUB, 

CotumsBia UNiveRSiTY, NEw YorK c
ry. 



PUBLICATIONS 

OF 

The New York Botanical Garden 

Jourmal of the New York Botanical Garden, monthly, illustrated, com — 
taining notes, news and non-technical articles of general interest. Free to all mem- 5 
bers of the Garden, To others, Io cents a copy; $1.00 a year. [Not offered in 

exchange.] Vol. I, 1900, viii 4+ 213 pp., § plates, and 25 figures in text. 

Bulletin of the New York Botanical Garden, containing the reports of : 
the Director-in-Chief and other official documents, and technical articles embodying — 
the results of investigations carried out in the Garden. Nos. 1-5, 449 pp » 3 MAPS 
and 12 plates, 1896-1900, Free to all members of the Garden, To others, 25 cen’ 
a copy. 

Memoirs of the New York Botanical Garden, Vol. t. An Annotated Cat- 
alogue of the Flora of Montana and the Yellowstone Park, by Dr. Per Axel Rydberg, 
assistant curator of the museums. An arrangement and critical discussion of the : 

Pteridophytes and Phanerogams of the region with notes from the author’s field book — 
and including descriptions of 163 new species. ix + 492 pp. Roy. 8vo, with de- 
tailed map. Price to members of the Garden, $1.00, To others, $2.00. 
offered in exchange. | ; 

Contributions from the New York Botanical Garden. A series of tech 
nical papers written by students or members of the staff, and reprinted from journ 
other than the above, Price, 25 cents each. 

No. 1, Symbiosis and Saprophytism, by Dr. D. T, MacDougal. 

No. 2, New Species from western United States, by Dr. Per Axel Rydberg. ; 

No, 3. The dichotomous Panicums: some new Species, by Geo. V. Nash. 

No. 4. Delphinium Carolinianum and related Species, by Dr. Per Axel Rydberg. 

No. 5. Studies on the Rocky Mountain Flora—I, by Dr. Per Axel Rydberg. 

No. 6. Notes and Descriptions of North American Plants I and II, by Dr. J- K. 
Small. 

No. 7. Vegetative Reproduction and Multiplication in Zrvthronium, by Fred 
erick H, Blodgett. 

No, 8. Two new Species of Grimmia from Montana, by R. S. Williams. 

No 9. Studies on the Rocky Mountain Flora—IT, by Dr. Per Axel Rydberg. 

No. to. Studies on the Rocky Mountain Flora—III, by Dr. Per Axel Rydberg: 
All sxbscriptions and remittances should be sent to 

NEW YORK BOTANICAL GARDEN 

BRONX PARK, New YorK Cr 
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_- Bang—TIII. By Henry H. Rusby. Price, $1.25. 

With two colored plates, By Tracy Elliot Hazen. Price, 50 cents. 

MEMOIRS OF THE TORREY BOTANICAL CLUB. 

A series of technical papers on botanical subjects. Established 1889 Price, : 
$3 00 per volume. Separate numbers supplied at following prices which are strictly — 
net. The Memcirs are not offered in exchange 

Volume 1, No. 1-—Studies of the Types of various Species of the genus Carex. — 
By L. H. Bailey. Price, $1.00. e 

No. 2.—A List of the Marine Algz hitherto observed on the Coasts of New 
Jersey and Staten Island. By Isaac C. Martindale. Price, 50 cents. os 

No. 3—An Enumeration of the Hepaticz collected by Dr. H. H. Rusby 1 ~ 
South America, with descriptions of many new species. By Richard Spruce. Price, 
75 cents. 

; 
2 No. 4.—On Seedless Fruits. By E, Lewis Sturtevant. Price, 75 cents, 

Vol. 2, No. 1.—On reserve Food Materials in Buds and surrounding Parts, — 
with two plates. By Byron D. Halsted. (Only sold with full volumes, ) ‘ 

No. 2.—Contributions to the Botany of Virginia, with two plates. By Anna 
Murray Vail and Arthur Hollick. Price, 7 5 cents. s : No. 4.—A Monograph of the North American Species of the Genus Polygala. 
By William E. Wheelock. Price, 75 cents. 

Vol. 3._No. 1.—On the Flora of Western North Carolina and contiguous T 
ritory. By John K. Small and A.A. Heller. (Only with full volumes.) _ re 

No. 2.—A Revision of the North American Naiadacez with illustrations of all 
the species. By Thomas Morong. Price, $2.00. ‘se No. 3—An Enumeration of the Plants collected in Bolivia by Miguel Ba 
By Henry H. Rusby. Price, 50 cents. 

Vol. 4. No. 1.—Index Hepaticarum. Part 1, Bibliography. By Lu 
Cee ee 

By Henry H. Rusby. Price, 50 cents. 
No. 4.—Arachis hypogaea L., with three plates. By Anna Stockton Pet _ Price, 50 cents. . No. 5.—Monograph of Physalis and related Genera. By P. A. Rydberg. Pri 

No. 2—A Revision of the North American Isotheciaceae a Brach) 

bce m pe 4.—A Review of the Genera of Ferns proposed prior to 1832. y 
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During the summer of 1900 the writers made a brief ecological 

Survey of the more westerly islands of the Mississippi Sound 
Islands and Delta. The islands visited were Ship Island, Ile a 
Pitre, Sundown Island, Sam Holmes Island, Mitchell Key, Brush 
Island, Battledore Island, the Hog Islands, Breton Island, the Bird 
Islands, and the Mud Lumps. The Delta proper was visited at 
two points in the South Pass, namely, at Port Eads and at a point 
a few miles north of that place. The field work was done during 

the three weeks between the roth of August and the Ist of Sep- 
tember, at a time when the summer vegetation is at its height. 

In order that the present avowedly brief and imperfect study 

may be made of definite interest, a comparison has been instituted 
between the region here considered and the island of Ocracoke, the o 

only point on the coast of North America which has so far re- 
ceived careful ecological study, and which, according to Kearney’s | 
results, lies “well within the lower austral life zone in North _ 

America.” (5) The region here considered ‘occurs in the longi- 

tudinal center of the Gulf Strip of the Austro-riparian. Between 
the two regions the difference of longitude is about thirteen de- — — 

Srees, of latitude five degrees. What the significance of this dif- 
a ference is will be seen the better by a comparison of the climatic 

Conditions. 7 Ce 

[Issued 2 March.] _ 61 
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CLIMATE _ 

The data here used have been derived from the Annual Rei 

port of the Monthly Weather Review for the past eight ye ‘3 

the New Orleans data being used. = 

TEMPERATURE 

The mean annual oo of the Delta is near 21.1°C, 

while that of Ocracoke is 16.3° C., a mean difference of nearly 

4. 9° C.(9.0°F.). The maximum temperature is 36.1°C. (97-0 Fae 

and the minimum — 16.1°C. (7.0° F.), the lowest and highest points — 

registered in eight years. In this regard the two places differ but — 

de Fe Se Ap iis Ta OE Ba SR 8 ee 

7 ~ ns 
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Fic. 1. Curves showing the mean monthly temperatures of Hatteras (a-a ) and 
the Mississippi Delta (4-2). 

little. As the accompanying curves (Fig. 1) will show, howeveh : 
the general temperature is higher, and the growing season longeh 
at the more southern point, as shown by the more rapid rise of 
curve after the middle of February, and the steady maintenance 
an effective growing temperature in the earlier and later months of 
the growing season. And in this lies the chief climatic difference 
of physiological moment between the two places here under con- 
sideration. 

_ One might readily suspect that the meteorological observations 
made at New Orleans would show some variation from the condi- 
tions found on the small islands of the Delta and adjacent pa 
A comparison of data taken at New Orleans and the rather frag: 
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mentary official collection of data from Port Eads, at the southern 
end of the South Pass, indicates that the temperature variations 
between these two places are slight. As the latter place may thus 
be taken as a criterion of the conditions on the islands, we may 
regard the New Orleans data as fairly close to the truth. 

It may, however, be mentioned in passing that our own obser- 
vations during two weeks of August spent among the islands 

proper showed a range of temperature between 26.6° C. and 30° C. 
and a maximum daily range of only 3.4° C., the readings being 
taken in the shade. It may also be mentioned in this connection 

that the water temperatures showed about the same amount of va- 

riation (27.1°~30.5° C.), and a mean temperature higher than that 

of the air by 0.5°-1° C._ This continual high temperature of the 
waters is due undoubtedly to their extreme shallowness over large 
areas. 

PRECIPITATION 

The precipitation of this region is heavy and is composed al- 
most entirely of rain. The records show a mean annual rainfall of 

about 154.94 cm. (61 inches), less by 16.51 cm. (6% inches) than 
than that of Ocracoke. This difference is of little or no physio- 

logical importance because the vegetation is near the water table, 

and because of the continuous high relative humidity. Only one 
other region on the Atlantic Coast has as great a rainfall as the 
Hatteras region and the one here considered, namely a part of 
southern Florida. The Delta region, however, is somewhat more 

Subject to sudden storms than Hatteras as is indicated by the rela- 

tive frequency of thunder storms in the ratio of 4 to 3. Droughts 
do not occur, as the rainfall is pretty evenly distributed through- — 
out the year, and there appears to be little or no tendency to con- 
centrate it at any season of the year. Thus a given month which 
shows six or seven inches in one year may show as low an amount : 
4S one or two in another year. ae as 

ATMOSPHERIC HuMIDITY = 

The percentage of possible saturation of the air may vary ben) 

tween 66 and 84, the annual average being 77, less by 4-4 per a - 
cent. than that of Ocracoke. The degree of humidity is however, - 
high, and varies but little from month to month. es 
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SUNSHINE 

The data available are those based upon six years’ observation. a 

These show that the average number of cloudless days per annum 4 
in this region is 154 against 141 at Hatteras, while the average z 
number of totally cloudy days for the two places is very nearly a 
the same. The average total number of partly cloudy days is ac- _ 
cordingly less for the Delta region (117 to 130) giving that region — 
an amount of sunshine greater by about 21 days. This and the a 

lower relative humidity of the atmosphere, indicate an amount of = 
energy available in the form of light considerably greater than at 7 
the more northern station, namely Ocracoke. 

WIND 

The average velocity of the wind is very near to 13.2 kilometers | 
(8.2 miles) (Hatteras, 21.4 kilometers (13.3 miles)) and the total wind : 
movement per annum, 118740.3 kilometers (73,619 miles) as com- 
pared with a wind movement of 191,935.5 kilometers (119,000 — 
miles) at Hatteras.* The total wind force is therefore small. The 
prevailing direction of the wind is southeast. The total wind move 
ments, however, from the south points of the compass exceed those 
from the north points by only a little, and are to each other in the 
ratio of 10 to 8. This fairly equal distribution of winds about the 
points of the compass accounts for the absence, for the most part, — 
of those asymmetrical growth forms which are referred to the me : 

distorted growth is due to this fact as the direction which that 
growth takes indicates, | 

Summing up the above data the climate of the delta region 
may briefly be described as having :(1) A very long growing season, 
as shown by the sudden rise of the curve in the accompanying 
figure (Fig. 1), after the middle of January ; (2) A large amount of 
precipitation well distributed throughout the year; (3) A high 
relative humidity with little annual variation ; (4) A high degree 
of insolation, the effect of which is somewhat lessened by the high 
relative humidity, and (5) A relatively small wind force well dis 

* Based on six years’ observations, 
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tributed as to direction. These factors are on the whole quite fav- 
orable to plant growth. 

Soi, TEMPERATURES 

A number of observations were made by means of a properly 
calibrated soil thermometer. Temperatures on the surface and at 
a depth of 10 cm. were taken on clear days and indicate the 
amount of heat to which the vegetation is exposed in ordinary 
summer weather. The results are as follows: 

Surface of wet sand, 36° C. 
Wet sand, 10 cm. deep, 32° C. 
Surface of dry sand dune, 45:07 2Cs, 
Dry sand at 10 cm. 32° C. 
(Air temp. at same time, 30° G.) 
At a point near Port Eads, where some coal dust had been 

mixed with the alluvium, and where some euphorbias and a few 
other strictly radiate plants were growing, the surface temperature 
was 50° C. The surface temperature of sun-baked alluvium at 
10-30 on the same day was 44° C. Here crotons, sidas and 
Some other plants were found plentifully. 

The temperature of the surface of a salt muck marsh was 
38° C., and at a depth of 10 cm. 31° C. 

These observations, though scanty, indicate a high soil tem- 
perature which probably often exceeds that observed. 

GENERAL PHYSIOGRAPHIC FEATURES | 
The islands visited are of three distinct types: (1) The muck © 

marsh islands ; (2) The sand islands; (3) The mud lumps. They 
owe their origin to deposits of drift and alluvium from the Missis- 
Sippi River. Of the first group Ile a Pitre, Sundown, and Sam - 
Holmes Islands are types; Ship, Cat, and Breton Islands belong _ 
to the second type, while the third, the “ mud lumps,” consists of < 
a large number of nameless islands just outside the several panier. 2 
which form the main outlets of the river. 

1. The Muck Marsh Islands-—These are near the outlet of 

Lake Borgne, Cubits Gap, Thompson’s Pass, and the numerous 
“bayous above the mouth of the river and are probably of the most 
recent formation. They aré low, level and mostly small, scan dh of 
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them being only a few acres in extent. They are composed of a 

very fine black alluvium which is so soft that a pole or an oar can 
be pushed into it one or two metres with very little exertion, and 
the soil seems to be held in place principally by interlacing roots of, 

maritime plants. The water between these islands is usually 

shallow, seldom being over 1.6 meters in depth, and always more 
or less cloudy from the admixture of muddy water from the river: 

Oysters are very abundant in the brackish waters, and the is- 
lands situated in the oyster region and exposed to violent wave- 
action often have a beach from two to several meters in width, . 

formed of shells which are more or less broken. In all cases this . 
beach is found only on the seaward side of the islands, and always 3 
resting on a foundation of black muck. In nearly all cases the 
muck foundation is bare and plantless from 0.5 to 2 meters from 
the water line; then comes a ridge of shells from two meters to 
sometimes as much as twenty meters in width and from 3 dm. co 
to a meter high, the crest being near the river side, and the inner : : 

slope very abrupt. These shell beaches are found only on the 
shores of the muck marsh islands. . 

2. The Sand [slands.—These islands are from five to fifteen o 
miles from the mainland, outside of Mississippi Sound, and prob-- 

_ ably owe their origin to the same causes which formed the muck — 
marsh islands, though they are now covered for the greater part 
with sand. A close examination will usually show that a part of 
each one has the black, mucky foundation of the marsh islands, 
and if not found elsewhere some remains of this original soil cal 
usually be found on the southeast side of the island where it 15 _ 
most exposed to erosion by winds and waves. All of these sand 
islands are moving to the northwest, in the direction of: the pre- 
vailing winds. The southeastern shore is usually abrupt, with 
deep water within a few meters of the beach, while in nearly all 
cases the western end of the island is a long and almost barren 
sand spit, and often extending a mile or more farther in the form 
ofa sand bar which is uncovered at low tide. The sand covering — 

’ 

dunes twenty-five meters in height, as on Cat Island. Of course 
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the amount of moisture in the sand varies with its elevation above 
tide and the greatest variety in flora is found on the largest islands 
having the greatest variety of soil and elevation. 

3. Lhe Mud Lumps.—The mud lumps vary in size from a few 
Square rods to perhaps fifty acres. The general surface is some- 
what undulating, and from one to three meters above tide. The 
soil is very compact, black or yellowish, with almost the texture 
of joint clay. None of these islands showed any of the usual 
signs of growth on any side, while all appear to be wearing slowly 
from wave action. 

The contiguous waters are very shallow and the amount of 
salt held in suspension is considerable, decreasing as one passes 
seaward. The algal vegetation is small, even in the most favor- 
able locality visited, Breton Island, and is to be found chiefly in 
the lee of the island. ‘The collection has not yet been studied, 
and remains to be reported upon later. 

Such extensive shallow waters, especially in the lee of an 
island, favor the extensive growth of Ruppia, with, however, 
scarcely any other plant save the few algae. 

THE PLant COVERING 

Any attempt to present an analysis of the floral covering of the 

region just briefly described must of necessity be more or less un- 
Satisfactory, for an analysis attempts to present the conditions as 
they are, while in point of effect we are dealing with a series of _ 

changes in those conditions. It must be admitted also that but 

few plants are habitually confined to one association, or even for- 
mation, and to delimit these is often no easy task, involving 
much more time in the field than the writers have had at their 
disposal. The following account may be claimed to be a fairly — 
true picture of the conditions described, but would*probably need _ 
revision as to details on subsequent investigation. ee ee 

SAND STRAND VEGETATION 

Beach Sormation, 

Lower beach: no vegetation. 
Middle beach. ; = 

Upper beach : Panicum amarum association. 
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Sand plain formation. 
Sand spit plain: open, treeless, subject to inundation. 

Basins : Hydrocotyle association. 
Dunes. 

Grass dunes: Panicum repens. 
Pedestal dunes: /va, Sercnoa. 

Flats: Cyperus. 
Grass-covered sand plain, not subject to inundation. : 
Established sand plain, tree-covered, not subject to inundation. 

Pinus-Sabal association. 
Quercus geminata association. 

Sand dune formation. 
Established dunes of low stature ; Myrica-IMex association. 
High, wandering dunes. 

SHELL STRAND VEGETATION 

Shell-dune formation. 
Shell beach. 

Lower. 

Middle : Luphorbia-Strophostyles association. 
Upper: Jva Srutescens-Lycium association. 

Sat Marsu VEGETATION 
Muck marsh formation, 

Batis-Salicornia association. 
Grass associations. 

Pure. 
Mixed. 

Shell-muck marsh formation. 
Sand marsh formation, 

Sand-muck marsh : Juncus association. 
Sand (pure) marsh. 

SanpD STRAND VEGETATION 
Beach Formation (Plate &) 

As one would expect 
shallow the beaches are 
beaches are also subject 

, in a region where the water is ve 
wide and have avery gentle slope. Such 
to the action of the waves, and the pla 
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which grow in this habitat are therefore exposed to the danger of 
wave action, as well as that of the wind. Their roots are of course 
in strictly saline conditions. There is little or no movement of the 
substratum due to the effect of the wind, at least in ordinary times, 
inasmuch as the sand is compacted by the water of capillarity. 

Here as elsewhere according to the studies of Macmillan, 
Cowles, Kearney, and others in this country, the beach formation 
is readily divided into three main zones, namely the lower, middle 
and upper beaches. As the tides are here quite slight the lower 
beach is narrow as compared to that in most maritime regions. 
Vegetation is either entirely absent, or there may be at most a 
meagre and inconstant algal association. The middle beach (mid- 
strand) is relatively broad and the physiological conditions are ex- 
tremely unfavorable on account of the above-mentioned saline soil 
conditions and on account also of the intense light and heat aggra- 
vated by the strongly reflecting surface of the sand. The plant 

Covering is very sparse consisting of succulent annuals of the ces- 
Pitose and radiant habit of growth. Two zones are distinguishable, 
an outer, seaward zone occupied chiefly by cespitose forms such as 
Dondia linearis, Cakile fusiformis and Salsola Kali, with the grass 
Cenchrus megacephalus which grows nowhere else. Towards the 
Upper limit of this zone the radiant form Sesuvium portulacastrum is 
to be found, but no such massing of this plant such as was seen by 
Boergesen and Paulsen in the Danish Anti les has been observed. 
Eragrostis secundacflora, is also a beach plant and responds to the 
high humidity of the region after the manner of some other grasses — 
(Poa alpina, e. g.) to similar conditions, by becoming strongly pro- 

liferous. The inner, landward zone is characterized by a growth of e 
Lpomoea Pes-caprae,* I, acetosaefolia, Strophostyles helvolaand some- — 
times Canavalia obtusaefolia, These, with the exception of Stropho- ? eS 
Styles, are preéminently tropical strand plants whose ecological oe 
features have been described by Warming, Schimper, and others." 
All of these three forms reduced the layer of over-insolation by — 

bringing the leaf’s surface into a vertical position, /pomoea Pes- 

‘aprae by folding the leaf at the midrib, /. acetosacfolia by folding _ 
i eae mates nee ee 

* Stems of immature plants 30 meters long, were found. | Dr. H. J. Webber er tells : ay 
me (F. E. L.) that he has measured stems nearly four times this length on the F loride : 
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the lobes of the leaf on their chief veins, and Canavalia by bring- 

ing the leaflets separately into the vertical by means of the motile 

organs at their bases. 

Strophostyles helvola, on the other hand, is a plant of wide . 

northern distribution. It is of much smaller stature, but has very _ 

much the same ecological development as Canavalia. No one of 
these plants may be described as dominant in this region, except 
in one restricted locality on Breton Island where the two species a 

of /pomcea form a network covering the soil much as described by ze 
Schimper. (See Plate 8.) They do not, however, even here 4 
serve to attract other plants and the association is poor in species. a 
Associated with the just mentioned prostrate forms are a few 
sedges and some grasses, notably Spartina and Panicum amarumy — 
the latter in isolated clumps between which usually germinate the on 
seeds of the prostrate vines already named and from which the — 
plants extend their runners in various directions, but chiefly toward 
the lower beach. oe 

The upper beach extends from the upper limit of high water 
and ordinary wave action, and shades off on the inner side into a : 
sand plain formation to be considered beyond. The name uppet 
beach is less appropriate than back strand, because the zone, — 
properly speaking, is not a beach, as Cowles has pointed out. 

The term strand has, however, been given a much wider applica- 
tion, so we choose for our present purposes the word beach. The — 
upper beach, then, is composed of very low dunes, caused by ac- 
cumulations of sand about the grass, Panicum amarum, which here 
attains full development. Associated with Panicum amarum, 4 
maritime plant found as far north as Long Island, is another large 
grass of more southern distribution, Uniola paniculata, which 
grows in scattered clumps, adding to the otherwise monotonous 
grass of the beach dune vegetation a very striking element ) 
beauty in its gracefully curved large inflorescences. — Uniola 
paniculata is, however, of much less importance as a sand-bind- 
ing grass than it appears to be on the east coast of Florida or on 
Ocracoke, according to Webber (11) and Kearney (6), respec” 
tively. The quantitative relation, stated by Webber, namely, that 
in Florida it forms 75 per cent. of the vegetation is about reversed, 
Panicum amarum taking the lead to that extent. 
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Yucca gloriosa also appears occasionally as a striking feature 
of the beach dunes, as was observed on Breton Island. 

Panicum amarum appears to correspond in its habitat and be- 
havior to Spinifex squarrosus of New Zealand, as described by 
Schimper. * 

The upper beach association may at times consist wholly of 
three plants, Panicum amarum, Ipomoea Pes-caprae and /. acetosae- 

folia (Plate 8). This occurs if the width of the island is not great 

enough to permit the growth of vegetation in the lee of the dunes. 

If, however, as occurs in the older, wider portions of an island, an 
accumulation of sand of some depth has taken place, or if the 
island has been extended into a sand spit of considerable area, 
other conditions are set up which we describe under the following 

head. 

The Sand Plain Formation (Plates 9 and 10) 

Floristically considered there are three leading types of the 

sand plain. These may be distinguished also by age, in the order 

of which they may very properly be described. 
The youngest is the sand spit plain. This is usually a low- 

lying extent of sand, hot, brilliantly lighted and wind swept. i. 

is also subject to inundation by the sea during heavy weather — 
(Hilgard). Being continuous with the older part of the island, 
their beaches are continuous. The lower beach of the sand spit 

is less steep and strand pools are of frequent occurrence. The 

middle beach is in like manner less abrupt, and is codrdinately 

much broader. The dunes of the upper beach may usually be 
followed for some distance from the older part of the island, but 

they sooner or later fail. The whole area of the plain is then open 

to the sea without the protection offered by the dunes, and pro- 

duces a scattered vegetation of the beach annuals together with 
Perennials of similar ecological character. | 

The occurrence of driftwood or of plants on the plain causes 

"regularities in the surface. These are of the form : (1) Of shallow 

depressions or basins of small extent usually below the general 
: level and very generally wet ; (2) Of low dunes; and (3) Of more 
eed less level stretches of sand. 

* Pflanzengeographie auf physiologische Grundlage. 
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In the basins one finds a scanty vegetation, a species of Ay- 
drocotyle being the most constant element. The plant has pros- 
trate buried stems and only the leaves and inflorescences appear — 
above the surface. The petioles are vertically placed and the pel-— 
tate leaf-blades are also strictly vertical, although no orientation 
was observed. Mollugo verticillata is to be found here also. 

In the second place the surface may be raised locally into 
dunes of usually inconsiderable size. The dune formers are the 
grasses on the one hand (Panicum repens and P. halophilum) and 
chiefly two perennials, /va imbricata and Serenoa serrulata, which 
here grow in symmetrical cespitose clumps and gradually collect es 
about their bases a dune upon which they raise themselves above i 
the general level, and so become raised upon a pedestal of sand. — 
For this reason the name pedestal dune appears to be appropriate — 
to this dune form. The absence of strong continuous winds may _ 
account for the ability of these plants to act in this manner. 

Extending between the elevations and depressions are more Or : 
less level reaches where a number of plants grow whose form does a 
not favor the accumulation of sand about them, plants namely — 
which do not tend to produce a network of stems, such for ext 
ample as some sedges (Scirpus Americanus, Cyperus cylindricus). — There occur also a few small plants of the radiant type and some 
grasses (Diodia teres, Sesuvium, Syntherisma fimbriatum, S, file 

Physalis angustifolia is also frequently met with. 
The second type of sand plain referred to above may be desi nated as the open, grass plain, characterized as it is by a plant covering of a large number of herbaceous species of low stature : among which the grasses greatly predominate. Some of the grasses, however, are of large size, Chaetochloa magna and Uniola paniculata for example. The other prominent feature is effected by 

a heavy growth of slender vines (Vigna glabra, Clitoria mariana), sometimes so dense as to cover the other vegetation out of sight, and covering considerable area. On the whole the condi- 
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Chamaecrista littoralis, Gerardia purpurea, Croton maritimum and a 
goodly number of low mesophytes complete the association. 

The third type of sand plain is the forest-covered area to be 
found only on the larger islands of the Mississippi Sound, where a 
large area has been for a long period of time removed from the 
immediate influence of the sea. Regarding Cat Island as a type, 
the plain may be described as established, inasmuch as the surface 
is subject to erosive agencies only to a very slight degree. There 
are no water courses, unless one would attach that name to sloughs 
in which the water is practically at a standstill. The wind can 
have but little effect upon the topography, as the soil is moist and 
moreover is protected by the tree covering, while the force of the 
wind is broken by the large dunes lying to the windward. The 
Surface is level save for a few low sand mounds which are not im- 
probably to be regarded as fossil dunes, whose topography is at 
Present beyond the influence of erosive or moving agents. Else- 
where the surface is lowered a little and the soil becomes much 

wetter. Broadly speaking the whole area is covered by a forest 
of pines of two species, Pinus australis and P. Taeda, with Sabal 

glabra and Serenoa serrulata as prominent elements in the 

undergrowth. In the wetter places under the shade of the palmetto 
last named, a hepatic (Pellia sp.) was found in abundance in 

August, and there is reason to believe that in the winter season a 
number of species would be met with. In general, one may say 
that the pine-covered plain is ecologically a part of the coastal plain 
of the mainland, and that the flora differs from that of the pine — 
barrens of the coastal plain in scarcely anything except in the 
number of species. So, too, with the mounds or fossil dunes above 
referred to upon which one finds invariably a growth of live oaks, 

Senerally Quercus geminata, or less frequently Q. Virginiana, 
‘mder the shade of which, and in a soil of much greater organic 

fontent, grow a group of plants commonly found on the mainland - | 

lM like situations. The tree trunks are clothed with incrusting 
lichens, while from the branches grow Ramalina and some folia- 

| 7 °US species. © On’ the lower parts of the trunks, and on the 

_ §round, mosses (Leucobryum especially) and liverworts grow. 
The lichen Cladonia rangiferina in rich fruiting condition was also 
found growing in clumps on the ground. Beyond the shade of 
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the trees, on the slope of the mound Opuntia Pes-corvi and Bald-— 

winia multifiora are to be found together with a little convolvulus, 

Breweria, forming, however, a scanty plant covering only. Atten- _ 

tion should be drawn to the fact that the epiphytic plants (Polypo- — 

dium polypodioides and Tillandsia usneoides) which are so common 

on the live-oaks of the nearby mainland, are here entirely absent. 

Sand Dune Formation 

In addition to the dunes already described in connection with — 

the sand beach and sand plain formations there are two other dune — 

types which still remain to be mentioned. These are the estab- — 
lished dunes of low stature and the high wandering dunes. : 

The former occur notably on Breton Island, and are usually — 

less than one meter in height. They are clothed with a thicket of — 

/lex vomitoria and Myrica Gale, and with these is an undergrowth — 

of herbaceous plants such as have been referred to in the descrip- 

tion of the open grassy sand plain, of which in point of fact, this : 
Llex-Myrica dune formation is a part which has changed its aspect — 
as a consequence of the growth of those evergreens. The cause 
of this change is obscure, but it seems probable that the shrubs 
have been better able to establish themselves on the lee of the 
grass plain. The formation corresponds very closely to the 
thicket formation of Ocracoke described by Kearney, but lacks 

the particular species mentioned by him. Owing to the rather 
heavy protective covering of shrubby vegetation these low dunes 
are not affected by the wind to an appreciable extent and may 
therefore be regarded as in a relatively static condition, or other- 
wise expressed, as established. 

Only one of the islands visited affords conditions favorable for 
the formation of the high, wandering dunes, namely Cat Island, 
where they are to be found on the windward side. They are | 
ranged in a linear system which lies parallel with the shore lit 
and range in height from ten to twenty meters. The most nort 

erly dune of the system is the highest, and constitutes on # 
account a prominent landmark. It is quite naked save on t 
lee slope where a few annuals, ¢. g., Jatropa stimulosa, Cencht 
sp. and some others, gain a temporary foothold in the shade of t 
trees which are doomed to partial or complete burial. The only! 
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lation which this dune in particular holds to the vegetation is that 
of a destructive agent, for the pines especially are not able to with- 
stand the burial in sand. The live-oaks are, however, more re- 
sistant, and many examples of trees may be seen with only the 
ends of their branches protruding above the sand, and having the 
appearance of vigorous shrubbery. The branches of these oaks 
are covered with a growth of crustaceous lichens and a species of 
Ramalina, while an occasional annual grows in their shade upon 
the dune surface. 

The other dunes of the series have on their windward slopes a 
vegetation of annuals and perennials composed chiefly of /va im- 
bricata and Serenoa serrulata, with occasional clumps of Uniola 
paniculata, Siphonychia corymbosa and species of Euphorbia, plants 
which are by no means confined to this habitat, as the reader has 
already seen. The lee slope, which in all cases observed is very 
steep, recalling the appearance of the dunes of Figs. 15 and 16 of 
Cowles’ paper supports no plants excepting a meagre, but never 

too meagre, growth of Cenchrus. These dunes are in rapid motion, 

and have left behind them a “ graveyard”’ of dead pines. Their 

motion is evidenced not only by the character of the lee slope but 
also by the distorted, protruding, but still living leaves of engulfed 
plants of Serenoa. Reference has been made to the low sand 
mounds encountered in the pine-clad plain as having originated as 
dunes, but which are now beyond the effect of the winds. Upon 
this explanation they may be called fossil dunes ina somewhat 
exact sense. ; 

SHELL STRAND VEGETATION (PLATE I1) 

In the general account of the physiographic features of the 
islands attention was drawn to the origin and presence of a dune 

of shells on the seaward margin of many of the low islands. 
se There are two ways in which the dune may lie with reference to 

the margin of the alluvial plain upon which it is superposed. The 
figures here presented will show at a glance the difference. In the 

_ Upper diagram (Fig. 2, a) the edge of the alluvium is bare, so that 
_ itis eroded by the waves, and pari passu the shell dune is advanced 
toward the lee edge of the island. Under some conditions the 
_ &dge is eroded more rapidly than the shell dune is moved forward. 
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Or it may be also that the load of shells has not been lifted well 

upon the muck plain, so that in either case the seaward margin of 

the dune lies below the water level. In this way a shell beach is 

formed, such as is represented in the lower figure. A description 

Fic. 2a. Diagram of a shell-marsh island at right angles to the shell dune. 

of the latter condition will serve for the present purpose because, 

as will be shown, the flora of the two differs but little. 
The conditions of growth on a shell dune are as follows: Or- _ 

ganic materials, as well as alluvial detritus are almost entirely ab- — 

sent as they are carried through by the percolating water, which 

Fic. 20. 

at the same time reduces the salinity if the substratum. The de- 
gree of salinity may, however, be suddenly increased by the sea 
water in unusual weather. This absence of salinity is not true 0 
the lower beach, which, however, is devoid of vegetation for oth 
reasons. Water of capillarity is absent except rarely when th 
fragments are very small. A fair amount of moisture is, however 
present because the shell fragments hold water better than migh 
be suspected. These characters, taken together with the higl 
temperature and intense insolation, produce a decidedly xerophytic 
condition. The percolating water contains probably an unusual 
amount of calcium carbonate, making the shell dune not unlik 

coral beach. 

In spite of such apparently unfavorable conditions, the — 
area of the shell dune produces a good number of plants. 

Vegetation is not encountered in the lower beach or the low 
zone of the middle beach. The plants of the upper zone of 
middle beach are chiefly prostrate annuals, of which Euph 
polygonifolia and Strophostyles are almost the only exa 
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Chenopodium Berlandieri sometimes occurs. It is possible to point 
out the limit of the middle beach only in a loose way. For the 
present we regard the upper beach as occupying the ridge and the 

area behind it. Here the flora is very diversified. /va frutescens 

is the first shrub to make its appearance, and this almost always 

heavily attacked by Cuscuta Gronovit. In lower places Spartina 

polystachya and S. junciformis and Sporobolus Virginicus are quite 

abundant. On the crests of the ridges Dondia maritima and Atri- 

plex cristata, while here and further back Lyctum Carolinianum, Bor- 

richia frutescens, Chrysoma pauciflosculosa, and Opuntia Opuntia 

are the chief perennials. Among these Amdérosia artemisaefolia, 

Leptilon Canadense, Lepidium Virginicum, Elymus Virginicus, 

Polygonum and Cakile fusiformis form a weedy growth. Creep- 

ing over these plants are the vines Seutera palustris, Vigna glabra 

and /pomoea sagittata and I. commutata. 

Sact MARSH VEGETATION 

Muck Marsh Formation (Plate 11) 

The simplest salt marsh condition is to be found on those 

islands which are small and lie in a protected position so that the 

sea does not throw up the shell fragments which occur in the con- 

tiguous waters. An island of such character is a low-lying, al- 

luvial flat with a surface which is nearly level. The flora is limited 
to a few species segregated usually in two easily recognizable asso- 

ciations. These are the grass association, either mixed or pure, 

and the Batis-Salicornia association. The former is to be found 

more often near the shore where the surface is a little higher than 

in the interior and is composed of Spartina (S. patens and S. 

stricta), which in many places are largely replaced by Dustichlis. 

Other grasses are quite rare. The other association is composed 

of succulents of two genera, namely, Batis maritima of tropical and 

subtropical distribution, Salicornia Bigelovii and S. ambigna. The 

first-named is by far the most dominant plant, forming in — 

Places a pure association covering acres of surface. A striking 

character of the plant is the strong development of cortical 

a€renchyma about the roots and the lower part of the stem. The 

anatomical characters of this and many others of the American 
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tropical strand succulents have been described by Warming. The 

salicornias, which are plants of more northern distribution, are by 

no means so plentiful as Batis. They are, however, of the same 

ecological character, being stem succulents, while Aatis is a leaf 

succulent. The only other plant occurring in the muck marshes 

is Avicennia nitida, with its well-known negatively geotropic roots 

(pneumathodes). This mangrove grows abundantly on some of 

the islands to the extent almost of the exclusion of other species 

(Breton Island), but in no case reaches a height greater than 60 
cm. They produce, however, flowers and fruit. On some of the 

islands visited great numbers of dead plants were found which. 

had doubtless been killed by the frost. The fact that all the dead 
ones were about of a size indicates that this plant is so killed and 
that it is here in its northern limit. The soil of the salt marsh is 
composed of a very finely-divided alluvium which packs very 

- tightly, and this with the water which is saline results in a mass 
which effectually prevents the entrance of air. This accounts for 
the development of the pneumathodes of Avicennia and the abun- 
dant aérenchyma of Bazis, paralleling the well-known structures — 
of similar adaptive significance in many swamp plants. 

The general appearance of the salt muck marsh vegetation is 
one of somber uniformity. The succulents are of the same height — 
and color—a dark green, and the grass association is a bluish gray. 
The variety of color of the northern salt marsh plant covering is ee 
well-nigh absent. o 

From the above it will be seen that there are scarcely any plants 

common to the shell strand and muck marsh. Apparent excep- 
tions (¢. g., Spartina juncformis) may usually be explained by the 
fact that the roots may penetrate into the mud through the 
shells. Marsh plants may thus be found in the shell strand, espe- 
cially in the shell-muck marsh. The converse is scarcely ever 
true. The lee edge of the encroaching shell dune shows a sudden 
and complete change from the muck marsh, as is shown in 
Plate 4. 

Shell Marsh Formation 

In some instances the shell dune becomes broad and scattered 
on the inner limit and the shell fragments are mixed with the allu- 
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vium of the marsh so as to make a looser soil which is less homo- 
geneous and better acrated. It happens also that the area may be 
better drained. In such conditions the plants are prostrate (Zippia 
nodiflora, Lithophila vermiculata) with the exception of Salicornia, 
one species of which has plagiotropous shoots. With these there 
was found on Bird Island a single plant of Citrullus vulgaris, a 
plant mentioned also by Kearney as occurring in a feral state on 
Ocracoke. Limonium Nashii grows usually in such a soil, and is — 
to be found for the most part on the lee margin of the shell dune. 

Sand Marsh Formation 

On the larger islands the sand covering of the lee part of the 
island is sometimes so thin that the alluvial foundation is hidden 
by only a few centimeters, In limited areas, however, the depth 
of the sand may be greater. In these two ways the conditions 
for a sand marsh are set up in which the plants may be rooted in 

pure sand or partly in the underlying alluvium.. The latter con- 
dition is especially favorable for the formation of a reed marsh in 

which species of Juncus are the chief factors. Marshes of this 
kind are sometimes of large area. When the sand covering is 
very thin, as is the case in’ parts of Breton Island, the sand marsh 
takes something of the character of the muck marsh, and Satis 
and Salicornia may occur. When the depth of sand is greater, 

Which happens more frequently at a point more remote from the 
influence of the salt water an association of plants grows up in 
which Xyris serotina, Utricularia subulata and Oldenlandia uniflora 
are prominent members. The more shoreward stretches of wet 
sand are either naked or bear a sparse growth of small plants. 

Among the number are Siphonychia corymbosa, Polypremum pro- 
cumbens, Gratiola subulata and Diodia Virginiana. 

Tue Mup Lumps 

The top soil of these islands is very thin, overlying a dense, 

Sticky clay. The usual marsh and aquatic plants are almost 
Wholly wanting, as are also pines and oaks. The more abundant 

grasses are Spartina stricta and Capriola Dactylon. The only large: 
trees are melias which have doubtless been introduced. On one 
of these islands a dense growth of a trailing Rubus not observed 
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elsewhere covered many acres. Tamariscinas and other Amaran- 
thaceae are much more abundant here than on the sand islands. 
Baccharis halimifolia is abundant on all the mud lumps and is 
often the only woody plant. 

THE DELTA 

No attempt has been made in the preceding pages to include a 
treatment of the phytogeographical conditions of the land of the 
Delta, since it is a part of a region which justly requires a separate 
study. The general statements pertaining to the more recent part 
of that area are as follows. 

The “‘passes”’ of the Mississippi River are broad channels of 
fresh water separated from the waters of the Gulf by an irregular 
and frequently very narrow strip of land of river deposit. The 
greatest elevation of the surface above sea level is on the bank of 
and near to the stream. On the other side the land slopes grad- 
ually away toward salt water, while toward the fresh water the 
slope is abrupt. 

Two associations are to be recognized, both of which have 
grasses as the determining elements. These are the Phragmites, 
Vigna and the Spartina associations. The former occupies the 
higher levels and therefore the portion of the bank near the fresh 
water. The grass makes a dense growth, and spreads by means 
of the long decumbent stems and stolons. These and the roots 
bind the soil, which however is gradually eroded, leaving project- 
ing clumps of the grass along the banks. From these clumps the = 
decumbent or prostrate stems project out into the water and sway 
in the current, extending down stream 30 meters or more. On | 
the highest part of the bank the « canes” form a mechanical sup- — 
port for a very profuse growth of Vigna. glabra which is almost 
impenetrable. Occasional trees of Salix nigra and vines of Am- 
pelopsts arborea are to be seen along the bank. : 

In the swampy ground of the lower levels which border on 
the salt water Spartina gives the character to the vegetation, and 
this is often the sole plant. The two associations fade into each 
other, but there is nevertheless a fairly distinct line of demarkation. 
As one advances northward and as the land broadens out, a sort 
of swamp meadow land is found, where occur many grasses and 
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leguminous plants. Here, too, the willows become more numer- 
ous and the cypress comes in. 

BALLAST 

At the lower end of the south pass there occur a number of 
plants which are adventive from many parts of the world. These 
have been brought in ballast which has been dumped along the 
banks near Port Eads where these exotic forms are to be found in 
considerable profusion. A few have already become established 
and probably others will be established in the future. The ballast 
plants are chiefly tropical and subtropical in their origin. 

PHYTOGEOGRAPHY 

The general geographical relations of the Delta island flora 

may now be indicated briefly. 
We notice with Kearney the infrequency of parasitic fungi, and 

‘it seems probable that his explanation is correct, namely that the 

adaptations which serve to inhibit transpiration enable plants to re- 
sist the attacks of parasites. Other fungi are also scarce. A very 

few boleti and polypori were collected. 

The algal flora has already received mention. It may be added 

that a certain species of green alga occurs in quantity on the sur- 

face of the muck marshes, and attached to the lower parts of the 

stems of Spartina and other muck marsh plants. Otherwise the 

algal flora is very meagre. 
Lichens are abundant on the limbs of trees (oaks and myricas) 

and sometimes on the ground on the larger islands. 

Mosses are rare excepting in a few favored localities on the 

larger islands. : 

Liverworts are rather more abundant but are not striking in 

quantity or number of species. Some Lejeunea forms occur indi- 

cating a general tropical character of the hepatic flora. 

Certain widely distributed ferns occur, and these will be men- 

tioned in the list. They do not, however, form more than a weak 
element in the plant covering of the larger islands. : 

__ Regarding the spermatophyta we may make the following pro- 

visional statements : 
1. Extended sand plains, removed from the direct influence of 
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salt water, make possible the growth of a large number of plants 
characteristic of the austro-riparian. These plains present the 
appearance of the typical pine barrens, with the absence of 
magnolias and deciduous oaks. The trees are Pinus Taeda, P. 
palustris, Quercus geminata and, less frequently, Q. Virginiana. 
As woody undergrowth Saéal glabra, Serenoa serrulata and a 
large congeries of herbaceous plants common to the austroriparian. 
In this regard the larger of the Delta islands stand in contrast with 
Ocracoke. A few of the genera may be mentioned as indicating 
the type of vegetation: Aristida, Ascyrum, Andropogon, Drosera, 
Helianthemum, Gerardia, Hypericum, Lacinaria, Lechea, Opuntia, 
Panicum, Polygala, Rhexia, Sabbatia, Wilhighbaea. 

2. Certain plants are distributed far to the north and are found 
as strand plants. 
*Baptisia leucantha. Ruppia maritima (insaline waters). 
Cenchrus tribuloides. * Smilax Bona-nox. 
*Echpta alba. Strophostyles helvola. 
Euphorbia polyg onifolia. Triglochin striata (Maryland). 
Monarda.punctata. Triplasis (Sieglingia) purpurea. 
Rhus copallina. Vitis aestivalis. 

Moseley has shown that the appearance of a certain number of 
plants of southern distribution in the region of Sandusky Bay, 
Lake Erie, is due to the higher temperature and longer growing season. A mean difference of nearly 5° F, as compared with the _ 
climate of Buffalo is noticed, Those plants marked thus * in the — 
above list occur also at Sandusky Bay. a The following are found in North America only on the Atlanti¢ . 
coast as far north as indicated. 

& Baccharis halimifolia (Mass.). 
Borrichia frutescens (Va.). | 
Croton maritimus (N. C.), 
Distichlis spicata (Nova Scotia). 
Gerardia maritima (Me.). 
Hex vomitoria (NUC.; Va.?). 
va frutescens (Mass.). 
Juncus scirpoides (N. ¥% 
Kosteletskya Virginica (. 2.F 
Xanthoxylum Clava-Herculis (Nz Cs Va.?). 
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Lippia nodiflora (Ocracoke Island, N. C.). 

Opuntia Pes-corvi (N. C.). 
Panicum amarum (changing to var. minus in its northern range). 
Pluchea camphorata (Mass.; West Indies). 

Salicornia ambigua (Mass.). 
Salicornia Bigelovit (Nova Scotia). 
Seutera (Vincetoxicum) palustre. 
? Solidago sempervirens (New Brunswick). 

Spatina patens (Newfoundland). 
Spartina polystachya (Me.). 
Yucca gloriosa (Ocracoke Island, N. C.). 

4. Strand plants of tropical or subtropical distribution. 

(2) Tropical plants of the New World: 
Batis maritima. [va imbricata. 

Canavalia obtusaefolia. Lippia nodiflora. 
Centella Asiatica. Sabal glabra. 

Chrysoma paucifiosculosa. Serenoa serrutata. ; 

Uniola paniculata (Virginia, West India, and South America). 

(6) Tropical plants, circumterrestrial, or occurring at least in 

the Old and New World: 

Avicennia nitida. Lithophila (Philoxerus) ver- 
Ipomoea acetosacfolia. macularts. 
Ipomoea Pes-caprae. Sesuvium portulacasirum. 

5. A few plants of very wide distribution occur as weeds, espe- 
cially in the shell dune formation. The following are the prin- 
cipal ones : 

Ambrosia artimisaefolia. Leptilon Canadensis. 
Lepidium Virginicum. 

List or SpEcIEs* 

In the preparation of this list we have followed, as closely as 

possible, the nomenclature given in Britton and Brown’s Flora of 
North America, the family sequence being that of Engler and 

Prantl, while the genera and species are arranged alphabetically. 
In addition to the species actually collected on this trip we have 
added several which have been collected previously by one of the 

* Plants reported by Kearney (6) as occurring on Ocracoke Island marked *. Those 
Sccurring in the strand flora of New Jersey, reported by Harshberger (4) thus f. 
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authors (S. M. T.) on the same islands. The algae, some fungi 
and bryophytes collected have not yet been studied and therefore 
do not appear. We are indebted to Dr. N. L. Britton, Dr. J. K. 
Small, Mr. G. V. Nash, Dr. E. L. Greene, Dr. C. F. Millspaugh, 
Prof. F. Lamson-Scribner and Prof. F. S. Earle for the identifica- 
tion of numerous specimens. 

Cercospora sp. On Ipomoea acetosaefolia, Breton Island. 
Puccinia paspali T. & E. On Paspalum Vaseyanum, Port 

Eads. 

Uromyces euphorbiae C. & P. On Euphorbia prostrata, Cat 
Island. 

U. polygoni (Pers.) Fckl. On Polygonum littorale, Ue a Pitre. 

OSMUNDACEAE 

+ Osmunda regalis L. Occasional on Cat and Breton Islands. 

POLYPODIACEAE 

Pteris aquilina caudata (L.) Hook. Cat and Breton Islands. 

SALVINIACEAE 

Azolla Caroliniana Willd. In quiet coves, mud lumps, near — 
Passa Loutre, washed down by the currents. The plant was also 
collected floating in the stream, with Lemna sp. 

PINACEAE 4 
*+ Juniperus Virginiana L.. Two old trees on Cat Island, not a 

observed elsewhere. a 
Pinus palustris Mill, P. serotina Michx., P. Zaeda L. These 

three pines are abundant on Ship, Cat and other sandy islands, — 
but are never found in black muck or very wet soils. Taxodium distichum (L.) L. C. Rich. Occasional on Cat 
Island; the Delta. 

TYPHACAE 
* + Typha latifolia L. 
Common in marshy places, even where the water is quite 

brackish, and one of the characteristic growths along the rive 
banks. Almost the first species to take possession of the newly 
formed land about the jetties. | 



OF MISSISSIPPI AND LOUISIANA 85 

NAIADACEAE 

+ Ruppia maritima L. Common in brackish ponds. 

SCHEUCHZERIACEAE 

* Triglochin striata R. & P. Common in mouths of bayous 
on the larger islands. 

ALISMACEAE 

Sagittaria graminea cycloptera J. G. Smith. Ship Island, on 
margin of pond. 

S. lancifolia L.. On marshy ground, South Pass. 

GRAMINEAE 

Andropogon Elliottii Chapm. Occasional on dry knolls on the 

larger islands. 

A. glomeratus Walt. Rather common on margins of ponds on 
sandy islands. ; 

A. maritimus Chapm. Common on drifting sands only. 

Florida to Mississippi on the coast. 
1 A. Virginicus L. Occasional on Cat and Breton Islands. 

Aristida dichotoma Michx. Ship and Cat Islands. 
A. gracilis Ell. In one locality on Cat Island. 
A. lanata Poir. Occasional in dry woods, Cat Island. 

TA. purpurascens Poir. On dry sandy soil, somewhat remote 

from the beach on Cat Island. 
A. spiciformis Ell. On sandy marsh, Ship Island. 

*Capriola Dactylon (L.) Kuntze. Abundant everywhere ex- 

cept on the muck marshes and high dunes, very abundant on the 
mud lumps. Introduced. ; 

Cenchrus incertus M. A. Curtis. ' Abundant on sandy soils, 

and the most common species of the genus. A pine barren grass. 

Southern Jersey southward. 
C. megacephalus Doell. Abundant just above the tide line on. 

all sandy beaches, but not found elsewhere. 
tC. tribuloides L. Common on sandy islands. 

, * Chloris petraea Sw. Common in the interior of all sandy 
islands, 

— tDiplachne fascicularis (Lam.) Beauv. On low, wet sandy 
: barrens, Ship and Cat Islands. 
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*+Distichlis spicata (L.) Greene. Abundant on damp soils, 

especially on the muck marsh islands. 

Elymus Virginicus L. (?) Occasional on shell beaches, Ile a 

Pitre and Sam Holmes Islands. : 
Eragrostis hirsuta (Michx.) Nash. In a single locality, Breton _ 

Islands. Perennial. 

*E. Elfiotti S. Wats. Occasional on dry sand. 

E. pectinacea (Michx.) Steud. Common except on muck soils. 
é. secundiflora Pres]. Rather common on the drier soils of © 

Ship, Cat and Breton Islands, many of the panicles of the plants 

on Breton Island being strongly viviparous, a peculiarity not — 

found elsewhere. Confined to the gulf coast. | 
Erianthus saccharoides Michx. Cat and Breton Islands. . 

Chaetochloa corrugata parviflora (Poir.) Scribn. & Mer. Port 
Eads. ; 

C. glauca (L.) Scribn. Port Eads. _ 
C. gracilis (H.B.K.) Scribn. & Mer. Common on ballast — 

ground, Port Eads. Sa 
*+C. imberbis (Poir.) Scribn. Tle a Pitre and Cat Island, om : 

sandy beaches. ie 
C. magna (Griseb.) Scribn. Abundant on low wet black soil 

on Breton Island, occasional on Bird and Battledore Islands. = 
*+Panicum amarum Ell. Very abundant on Battledore, Breton ¢ 

and other southern islands, but rare near the Mississippi a 
‘Louisiana coasts. 

P. angustifolium Ell. Occasional on Cat and Breton Islands 
P. colonum L. Ship and Cat Islands. 
TP. Crus-galli L. Occasional on margins of sake on the 

larger islands and very abundant in the marshes along the river, 
P. depauperatum Muhl. Occasional on Breton Island. _ 
P. gibbum Ell. In one locality on Cat Island. Coastal plait 

from southeast Virginia to Florida, and westward to Texas 
Cuba. 

Panicum halophilum Nash 
P. repens L. var. confertum Vasey, not P. confertum Desv. 181° 

A smooth and glabrous perennial with a long, stout rootstock 
from which arise rather stout erect stems which are den: 
clothed toward the base with overlapping leaves. Stems I- 
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dm. tall; leaves crowded below, scattered or wanting above; 
sheaths with the margin often ciliate; ligule a narrow scarious 
ring less than 0.5 mm. wide; blades firm, flat, lanceolate, usually 
2-6 cm. long, sometimes longer, 3-8 mm. wide; panicle dense, 
2-9 cm. long, its branches ascending ; spikelets crowded, glabrous, 
about 2.5 mm. long and a little over 1 mm. wide, the first scale 
one half as long as the spikelet, or nearly so, the apex acute at a - 
broad angle, apiculate. 

In sand along the seashore acting as a sand-binder, Mississippi. 
Also in Mexico. Collected on Petit Bois Island, Mississippi, 
by S. M. Tracy, on May 8, 1898, no. 4566, and distributed as 2 
repens confertum. While resembling P. repens in general habit, 
its smaller dense panicle and the ‘larger acute first scale of the 
spikelet will at once distinguish it. In P. repens the panicle is 
long and slender, and the first scale of the spikelet is only about 
a fourth as long as the spikelet and truncate at the apex. 

Very common on beaches and damp, sandy places on all the 
islands, the horizontal creeping rootstocks often three metres in 
length and rarely producing tubers. 

P. hians Ell. Common in wet, sandy places. 
P. Nashianum Scribn. Dry, sandy banks, Cat Island. Com- 

mon on dry sandy places, usually in the shade of palmettoes or 
other shrubs. Pine barrens. 

TP. proliferum Lam. Observed only near an old house at 
South Pass. A straw grass. | 

P. repens L. Occasional on the dunes and dry sand ridges of 

Ship and Cat Islands, the abundant tubers on the perpendicular 
rootstocks often buried to a depth of eight decimetres. 

P. Sphaerocarpon Ell. Cat and Breton Islands. 

P. Walteri Pursh. In wet, sandy places, Breton Island. 
*Paspalum ciliatifolium Michx. Common on the larger islands. 

P. compressum Nees. Occasional on the larger islands, abun- 

dant on the mud lumps, and at Port Eads. : 
P. Curtissianum Steud. Cat Island. 
*P. distichum L. On wet, black, heavy soil on several islands ; 

very abundant at South Pass and along the jetties. 
P. Floridanum Michx. Cat Island. 
P. membranaceum Walt. On margins of ponds, Ship and Cat 

Islands. 
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P. paspaloides (Michx.) Scribn. One locality on Ship Island. 

P. plicatulum Michx. Abundant on rich, damp soil, Ship, Cat 

and Breton Islands. 

P. setaceum Michx. Common on the larger islands. 

P. Vaseyanum Scribn, Port Eads. Has been found by one 

of the writers (S. M. T.) at New Orleans and Mobile, but not else- 

where along the coast. 

Phragmites Phragmites (L.) Karst. Occasional on wet soil on — 

nearly all of the islands, and the most common species on the low 

mud flats, from Cubit’s Gap to the mouth of the river, often grow- 

ing in the edge of the water and producing floating, proliferous 

canes from five to eight metres in length. The predominant species 

on the low, newly-formed land near the jetties. 

Spartina junciformis Engelm. & Gray. Entirely confined to 

the Gulf coast. 

*+ S. patens (Ait.) Muhl., + S. polystachya (Michx.) Ell., 

*1?S. stricta (Ait.) Roth. All of these species were found 

very abundantly on nearly or quite every island and locality — 

visited, S. patens and stricta being the more common species In 

the interior of the islands, while the others are confined principally 
to within a few meters of the beach. 

* Sporobolus Indicus (L.) R. Br. Rare on the larger islands ; 

abundant on made ground, from South Pass to Port Eads. 
S. junceus (Michx.) Kunth. Not rare on dry knolls, Cat and 

Breton Islands. ; 
S. Virginicus (L.) Kunth. On sandy beaches just above tide, 

often forming a dense sod-like growth. 
Stenotaphrum secundatum (Walt.) Kuntze. Occasional of 

Breton Island and at South Pass. : 
S. filiforme (L.) Nash. Abundant on Cat Island, spikes often : 

3 dm. in length. 

Syntherisma fimbriatum (Link) Nash. On dry beaches, Cat 
Island. 

S. humifusum (Pers.) Rydb. Somewhat common on dry soil, : 
Cat and Breton Islands. 

S. sanguinale (L.) Nash. Common everywhere except 0" — 
muck marshes. : 

Triplasis Americana Beauv: Occasional on dry, sandy soil in 
pine woods, Cat Island. 
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I. purpurea (Walt.) Chapm. On dry, sandy knolls, Cat, 
Hog, Battledore and Ship Islands. 

Uniola longifolia. Scribn. Occasional in moist woods, Cat 
Island. 

*U. paniculata L. Very abundant on Ship, Cat and Breton 
Islands, the larger lumps sometimes producing as many as sixty 
culms, and forming a striking feature of the dry and almost naked 
sand hills. 

CYPERACEAE 

*Cladium effusum Torr. On borders of ponds, Ship, Cat and 
Breton Islands ; common at South Pass and Port Eads. 

Cyperus articulatus L. One locality on a dry, sandy beach, 
Cat Island. 

*?1C. cylindricus (Ell.) Britton. Larger heads and broader 
leaves than those of the eastern type. Common on Ship and Cat 
Islands ; occasional on Breton Island and at Port Eads. 

. erythroriizos Muhl, Breton Island. 

C: ferox Vahl. Cat and Breton Islands, not common. 

C. flavus (L.) Boeckl. On ballast ground, Port Eads. 
C. Haspan L. On wet, sandy soil, Ship and Cat Islands. 
C. inflexus Muhl. South Pass. 
C. Leconte’ Torr. Common on damp, sandy soil on the larger 

islands ; the rootstocks often two or three metres in length. 
C. lutescens Torr. & Hook. Port Eads; Battledore Island. 
C. microdontus Torr. Sand, Breton Island. Not common. 

C. polystachyus Rottb. Widely distributed in tropical regions. 
On ballast ground, Port Eads. The Torrey Herbarium contains 

a specimen of this collected in New Orleans many years ago, 
Probably about 1820, and one from St. Augustine, Fla., 1876, A. 
P. Garber. 

C. prolixus H.B.K. In flower only; unknown hitherto in 

North America ; ballast, Port Eads. 
C. Surinamensis Rottb. On ballast ground, Port Eads. Doubt- 

less adventive from the Caribbean region. 
C. vegetus Willd. In wet meadow, South Pass. 
C. virens Michx. In one locality at South Pass and on Breton 

sland. 

* Dichromena colorata (L.) A. S. Hitchcock. Rather common 
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on the wet, sandy soils of the larger islands; not observed on 

the mainland, where it is replaced by D. /atifolia Baldw. 

* Eleocharis albida Torr. Ina wet meadow, South Pass. 

Fimbristylis autumnatis (L.) R. & S.. Common. 

+F. castanea (Michx.) Vahl. Common. 

F. laxa Vahl. Ship Island and Port Eads. 

*F, spadicea (L.) Vahl. Breton and Cat Islands. 

F. Vahitt (Lam.) Link. Common at South Pass. 
Hemicarpa micrantha (Wahl.) Britton. Wet sand on Ship 

_ Island and river bank at South Pass. 

Kyllingia brevifolia Rottb. In a wet meadow, South Pass. 

Rynchospora dodecandra Baldw. Ona sandy knoll in shade 

of oak trees, Cat Island. 

R. fascicularis (Michx.) Vahl. Occasional on Cat Island. 
*+Scirpus Americanus Pers. Breton Island and South Pass. 

1S. robustus Pursh. On mud lumps. 
Scleria triglomerata Michx. Cat Island. 
Stenophyllus Stenophyllus (Ell.) Britton. On river bank at 

South Pass. 

SABALACEAE 

Sabal glabra (Mill.) Sarg. Occasional on Cat Island. 
Serenoa serrulata Benth. & Hook. Abundant on the drier 

parts of the sandy islands. 

LEMNACEAE 

Lemna sp. In bays, brackish water, mud lumps. 

XYRIDACEAE 

Ayris serotina Chapm. On border of marsh, Cat Island. 

COMMELINACEAE 

Commelina nudifiora L.. Cat and Breton Islands. 
C. Virginica L. Breton Island. 

PONTEDERIACEAE 

Pontederia cordata L. Abundant along the river from cubits 5 
Gap to Port Eads. : 
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JUNCACEAE 

tJuncus marginatus biflorus Wood. Common on Ship and Cat 
Islands. 

* +]. scirpoides Lam. Ship, Cat and Breton Islands. 

LILIACEAE 

*Yucca gloriosa L.. Abundant on sand hills, Breton Island. 

SMILACEAE 

Smilax auriculata Walt. Breton Island. 

*S. Bona-nox L. Common on dry, sandy beaches above tide 
line. 

MyRrICACEAE 

*+Myrica cerifera 1. Common on all islands producing 
shrubs, often forming dense thickets on the borders of marshes, 

lle 4 Pitre, Cat and Breton Islands. 

SALICACEA 

Populus deltoides Marsh. Occasional on newly-made ground 
from South Pass to the jetties. 

Salix nigra Marsh. Very abundant from South Pass to the 

jetties. The wood of this species is used almost exclusively in 
making the mattresses to form the jetties and the young trees are - 
among the first to take possession of the newly-formed banks. 

FAGACEAE 

Quercus geminata Small. The common oak of Ship and Cat’ 
Islands. 

aus Virginiana Mill. Occasional on the islands, and the com- 

Mon form on the mainland. 

MoRACEAE : 

Toxylon pomiferum Raf. A single tree on ballast ground, Port 

ds. ise 

POLYGONACEAE 

Polygonella gracilis Meisn. Occasional on sandy knolls, Ship 
and Cat Islands. 

Polygonum littorale Link. On shell beaches, Ile 4 Pitre and 

Battledore Island. | 
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P. Opelousanum Ridd. Ship and Cat Islands. 

P. punctatum robustior Small. In wet meadows, South Pass. 

* 2 Rumex verticillatus L. On mud lumps. 

CHENOPODIACEAE 

Atriplex cristata H.B.K. On mud lumps and Breton Island. 

* Chenopodium anthelminticum L. On ballast grounds, Port 

_ Eads. 

C. Berlandieri Mog. Common on sandy beaches. 

+ Dondia linearis (Ell.) Heller. Common on low, barren sand 

spits, Breton, Bird and Battledore Islands. 

+Salicornia ambigua Michx. 

+S. Bigelovit Torr. 

Common on all saline marshes, and often forming the bulk of 

the vegetation over extensive areas. Both of the species are also 

found occasionally on wet and rather barren sand just above tide 

level. 

*+Salsola Kali L.. Sand beaches and plains, Breton and Bird 

Islands. 

: AMARANTHACEAE 

Alternanthera philoxeroides Griseb. On ballast ground, Port 

_ Eads. 2 

Amaranthus spinosus L, Occasional near an old house, Cat 

Island. : 

Froelichia FHloridana Mog. On dry, sandy knolls, Ship, Cat : 

and Breton Islands. 4 

Lithophila vermicularis (lata) (L.) Uline. A few plants on shell — 

marsh, Bird Island. = 

Tamariscina concatenata (Mogq.) Uline & Bray. Breton Island — 

and mud lumps. 

T. tuberculata (Moq.) Uline & Bray. Battledore and Breton 
Islands. | 

BATIDACEAE 

Batis maritima L. In all muck marshes or in those with a thin 

covering of sand. 

AIZOACEAE | 

*Mollugo verticillata L. Abundant on dry sand, Cat aoe 



OF MIssIssIPPI AND LOUISIANA 93 

Sesuvium portulacastrum L. Rather common on damp sand 
or shell beaches. 

CARYOPHYLLACEAE 

Scleranthus annuus 1. Occasional on sandy islands. 
Siphonychia corymbosa Small. Occasional on Ship Island, 

which is the type locality, and abundant on Cat Island. 
Stipulacida setacea Michx. Cat and Breton Islands. 

NYMPHAEACEAE 
Castalia tuberosa (Paine) Greene. In pond on Cat Island. 

MENISPERMACEAE 
Cebatha Carolina (L.) Britton. Occasional on Cat and Breton 

Islands, 

LAURACEAE 
Persea pubescens (Pursh) Sarg. Cat Island. 

PAPAVERACEAE 

Argemone Mexicana L. A few plants on ballast ground, Port 
Eads. 

: CRUCIFERAE 

Cakile fusiformis Greene. On sand and shell beaches, Bird, 
Battledore and Breton Islands. 

Lepidium Virginicum ©.  Battledore and Sam Holmes Is- 
lands. 

DROSERACEAE 
Drosera rotundifolia .. Wet sand, Cat Island. 

ROSACEAE 

“Rubus trivialis Michx. Cat and Breton Islands. a 
Rubus sp. An unidentified species belonging to the trivialis 

Sroup is very abundant on one of the larger mud lumps, where it 

makes a growth so rank and dense as to be almost impenetrable. 

MIMOSACEAE _ 

Acuan brachyloba (Benth.) Kuntze. In field at South Pass. 
A. IMlinoensis (Michx.) Kuntze. On shell beach, Ile a Pitre. 

Mimosa strigillosa T. & G. Common at South’ Pass. 



94 Litoyp AND Tracy: THE INSULAR FLORA 

CAESALPINACEAE 

Chamaecrista sp. Very abundant on low, damp, sandy soil 

on Breton Island. , 

Chamaecrista robusta Pollard. A few plants on dry situations 

on Cat Island. 
PAPILIONACEAE 

* Aeschynomene Virginica (L.) B.S.P. Occasional on Cat Is- 

land, abundant at South Pass. 

A. viscidula Michx. Ship and Cat Islands, on dry beaches. 

-  Amorpha fruticosa L. South Pass and Port Eads. 

Baptista leucantha T. & G. A few plants on Cat Island. 

Bradburya Virginiana (L..) Kuntze. Common on Breton and 

Cat Islands. A form with almost linear leaflets (var. angusti- 

Folia) at South Pass. 

Canavalia obtusifolia DC. <A few plants on Breton Island. 

Chitoria Mariana .. Cat and Breton Islands. 
Crotalaria ovalis Pursh. Cat Island. 
C. rotundifolia (Walt.) Poir. Port Eads. 
*Galactia volubilis (L.) Britton. Abundant except on black, 

marshy soil. 

Indigofera Caroliniana Walt. Occasional on Cat Island and 

at Port Eads. 

Melilotus Indica (L.) Adl.. On ballast ground, Port Eads. a 
Rhynchosia menispermoides DC. Dry, sandy woods, Cat Is- _ 

land. 2 

Seshan macrocarpa Muhl. Occasional on Cat Island, abun- a 

dant at Port Eads. 2 
tStrophostyles helvola (L.) Britton. Very abundant on all dry, — : 

sandy soil excepting on the high dunes. 
Stylosanthes bifora (L.) B.S.P.. Common on Cat Island. : 
Trifolium repens 1. Occasional along river bank at South > 

Pass. 

Vigna glabra Savi. Abundant in nearly every locality visited | 
excepting the low salt marshes and high sand hills, often form- 
ing a dense growth covering several acres. 

goo OXALIDACEAE 
Oxalis corniculata L. Cat Island. 
O. stricta L. Common. 
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LINACEAE 

Linum Floridanum (Planch.) Trelease. Abundant on Breton 
Island. 

RUTACEAE 

*Xanthoxylum Clava-Herculis L. Occasional on Cat Island. 

MELIACEAE 

Melia Azederach L. The only large trees on the mud lumps. 

POLYGALACEAE 

Polygala grandiflora L. 
P. nana DC. Cat Island; rare. 

EUPHORBIACEAE 

*Acaipha gracilens A. Gray. Common on Ship, Cat and Bre- 
ton Islands. 

Croton capitatus Michx. Abundant at Port Eads. 
*C. maritimus Walt. Occasional on Ship and Cat Islands. 

C.sp. Cat Island. (L. & T., 205.) 
Euphorbia Brasiliensis Lam. On ballast ground, Port Eads. 

E. cordifolia Ell. Cat Island. 
£. maculata L.. Tle a Pitre and Port Eads. 

“+. polygonifolia Ell. Cat and Battledore Islands. 

£. prostrata Ait. Ship Island. 
£. serpens radicans Engelm. Port Eads. 

Jatropha stimulosa Michx. Common on Cat Island, in sand, 

in the shade of trees, especially live-oaks, occasional on Breton. 

ANACARDIACEAE 

+Rhus copallina L. Occasional on Cat Island. 

ILICACEAE 

* Ilex vomitoria Ait, Abundant on Ship, Cat and ieee eg 
lands, occasional on Ile a Pitre and Battledore Island. 

VITACEAE 

Ampelopsis arborea (L.) Rusby. Cat Island and South Pass. 

* + Vitis aestivalis Michx. Occasional on Cat Island. 
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MALVACEAE 

Hibiscus lasiocarpus Cav. In wet meadows at South Pass. 

* + Kosteletzkya Virginica althaefolia Shuttlw. Occasional on 

Breton Island. 

Sida rhombifoha L. Common at Port Eads. 

S. spinosa L. Cat and Breton Islands. 

HYPERICACEAE 

Ascyrum cuneifoium Chapm. Cat Island. 

Hypericum Drummondii (Grev. & Hook.) T. & G. Cat Island. 
Sarothra gentianoides L. Cat and Breton Islands. . 

CISTACEAE 

Helianthemum corymbosum Michx. Abundant on Cat Island. 

Hf, Georgianum Chapm. On a dry, sandy knoll, Cat _ 

Lechea minor L. Ship, Cat and Breton Islands. 
*L. villosa Ell. Common on Cat Island. 

TURNERACEAE 

Turnera ulmifolia L. On ballast ground, Port Taste 

Cacrackar 

Opuntia Opuntia (L.) Walt. 
Islands, and Isle a Pitre. 

*O. Pes-corvi LeConte. 

Island. 

Common on Cat and Breton 

Occasional on dry, sandy soil, Cat 

ONAGRACEAE 
Jussiaea Peruviana L. 
J. suffruticosa L. On ballast ground, Port Eads. 
*Ludwigia alata Ell. Margin of pond, Ship Island. 
Oenothera laciniata Hill. On ballast ground, Port Eads. 

HALORAGIDACEAE 
Proserpinaca palustris L. Common on margins of ponds. 

UMBELLIFERAE 2 

*Centella Asiatica (L.) Urban. Abundant on Ship and Cat 

Islands. 
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Hydrocotyle Bonariensis Lam. Very abundant and vigorous 
at Port Eads. 

Hf. sp. Wet sand, Cat Island. 

VACCINIACEAE 

Vaccinium arboreum Marsh. Occasional on Cat Island. 

PRIMULACEAE 

tAnagallis arvensis L. A single plant, on ballast ground at 
Port Eads. 

* tSamolus floribundus H.B.K. Occasional on Cat Island and 
.at South Pass. 

PLUMBAGINACEAE 

Limonium Nashii Small. Rather common in all saline marshes. 

LOGANIACEAE 

*Polypremum procumbens L. Common on the islands in dry 
soil, 

GENTIANACEAE | 
}Sabbatia stellaris Pursh. Abundant on all islands having a 

sandy soil. 

ASCLEPIADACEAE 

Asclepias amplexicaulis Michx. Abundant on dry, sandy 

knolls, Ship, Cat and Breton Islands. 

*Seutera palustris LL. Abundant on saline marshes and on 

sandy beaches. 

_ CONVOLVULACEAE 

Breweria sp. Dry knolls, Cat Island. 

tConvoloulus sepium L. On upper sand beach, Battledore — 
Island. 

tlpomoea acetosacfolia R. & S. Common on Breton Island. 
!. Carolina (L.) Pursh. Cat and Breton Islands. 

bs Pes-caprae (L.) Sweet. Very abundant on dry sand. 

*/. sagittata Cav. Common on damp, sandy beaches. 

CUSCUTACEAE 

Cuscuta arvensis Beyr. Bird and Cat Site 
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C. Gronovit Willd. Quite common, and usually on /va fru- 

Lescens. 

BORAGINACEAE 

Heliotropium Curassavicum L. Occasional in nearly all lo- 

calities. 

HT. Indicum L. Breton Island, the mud lumps and Port Eads. 
Hf. inundatum Sw. On ballast ground, Port Eads. 

VERBENACEAE 

Avicennia nitida Jacq. Rather common from Mitchell Key 
southward. 

Lantana Camara L. Abundant on ballast ground, Port Eads. 
*Lippia nodiflora (1..) Michx. Very common on damp soil. 
Verbena littoralis H.B.K. On ballast ground, Port Eads. 
V. officinalis L. Port Eads. 
V. urticaefolia L. Occasional at South Pass. 

LABIATAE 

Clinopodium coccineum (Benth.) Kuntze. On dry, sandy knolls, 
Cat Island. 

Lycopus Europaeus L. One locality on beach, Cat Island. 
+ Mentha rotundifolia (L.) Huds. Port Eads. 
*}Monarda punctataL. A single clump on beach, Cat Island. 
*? Teucrium sp. Apparently an undescribed species, related | 

to Z. Nashii. Occasional on Cat Island. 

SOLANACEAE 
Lycium Carolinianum Walt. Common on shell beaches, Battle- 

dore, Sam Holmes and Sundown Islands. 
Physalis angustifolia Walt. Abundant on dry sand, Cat and 

Breton Islands. 

P. mollis cinerascens (Dunal.) A. Gray. On ballast ground, 
Port Eads. 

*P. viscosa L. On ballast ground, Port Eads. These speci- 
mens correspond closely with the true P. viscosa from South 
America, the common North American plant passing under that 
name probably being a distinct species. 

Solanum gracile Link. Occasional on Breton Island. 
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S. nigrum L. Battledore Island and Port Eads. 
S. vostratum Dunal. On ballast ground, Port Eads. 

SCROPHULARIACEAE 

*Gerardia maritima Raf. Abundant on Cat and Breton 

Islands. 

Gratiola hispida (Benth.) Pollard. Wet sand, Cat Island. 

* Vonniera Monniera (L.) Britton. Cat Island and South Pass. 

LENTIBULARIACEAE 

Utricularia subulata 1. Cat Island. 

RUBIACEAE 

*Diodia teres Walt. Common. 
*+D. Virginiana L. Common. 
*?Galium hispidulum Michx. Occasional among bushes on 

Cat Island. 

Ffoustonia rotundifolia Michx. In rich, damp woods, Cat 

Island, / 
Mitchella repens L. Occasional on Cat Island. 
*Oldenlandia uniflora L. Cat Island. 

CUCURBITACEAE 

* Citrullus vulgaris Schrad. One plant, Bird Island. 

CAPRIFOLIACEAE 

Sambucus Canadensis L. South Pass and Port Eads. 

COMPOSITAE 

Acanthospermum australe (L.) Kuntze. Port Eads. 

Actinospermum unifiorum (Nutt.) Barnhart. Occasional on Ile 

a Pitre, 

Aster exilis Ell. Bird Island and Port Eads. 

{Baccharis halimifolia L. Mud lumps. 

Bidens leucantha Willd. Abundant at South Pass and Port 

Eads. 

Baldwinia multifora Nutt. Dry sand hummocks, Cat Island. 

Boltonia diffusa EN. Cat Island. 

*Borrichia frutescens (L.) DC. Abundant 
and Ile a Pitre. 

ss Breton Island 
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Chrysoma pauciflosculosa (Michx.) Greene. On dry sand hills, 
Cat and Ship Islands. 

+Chrysopsis Mariana (L.) Nutt. Occasional on Cat Island. 
Eclipta alba (L.) Hassk. Common on wet, sandy soil on the 

larger islands. 

* tErechtites hieracifolia (L.) Raf. A single locality on Hog 
Island. 

Lrigeron repens A. Gray. Damp, sandy soil, Breton Island ; 
not before reported from east of Texas. 

*Gnaphalium purpureum L. Common on Cat and Breton 
Islands ; a single plant observed at Port Eads. 

Helenium tenuifolium Nutt. Abundant at Port Eads, but not 
observed elsewhere. 

Ffeterotheca subaxillaris (Lam.) Britton & Rusby. Occasional 
on Cat Island. 

*tlva frutescens L. The most common shrub on all low, 
sandy islands. 

1. imbricata Walt. Common on Breton Island ; occasional on 
Sam Holmes, Hog and other sandy islands to the southward. 

“{ Leptilon Canadense (L.) Britton. Common on sand or shell 
beaches, 

L. linifolium (Willd.). Occasional on Cat Island. 
* + Pluchea camphorata (L.) DC. A few plants on Bird Island 

and at South Pass. 
*P. foetida (L.) B.S.P. Common on Cat Island. 
*t Solidago sempervirens 1. Not collected in flower, but 

presumed to be this plant. Breton Island. 
Sonchus oleraceus L. Common on shell beaches, Sam Holmes, Sundown and other islands. 

: Trilisa odoratissima (Walt.) Cass. Abundant on Cat Island. . 
*} Willughbaea scandens (L.) Kuntze. Common on mud lumps, occasional on Cat and Breton Islands. 
*? Xanthium strumarium 1. A single plant, on Breton Island. : 3 
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Explanations of Plates 

PLATE 8. Panicum amarum dunes, with Zpomoea acetosaefolia on the extreme left 

foreground and I. pes-caprae on the extreme right. 

_ PLATE 9. /va imbricata dunes on the sand spit plain; a stem of /pomoea Pes-caprae 
i the foreground. 

PLATE 10, Sand spit plain. Serenoa serrudata dunes. In the middle foreground 

* Panicum repens dune. Left foreground Cyperus cylindricus. Pinus Taeda in the 

background ; pine graveyard on the right. : 
: PLATE 11. Shell dune showing lee margin encroaching on a pure Batis associa- 
Hon. On the dune /ya Jrutescens. 



The Nomenclature of the New England Agrimonies 
By EuGEneE P. BICKNELL 

Under this title in Rhodora for December last, Dr. B. L. Rob- 
inson discusses the names of our New England agrimonies, some- 
how making his way to the conclusion that four of our five species 
should bear names other than those in current use. My own 
responsibility for these names is such that this paper might well 
be personal in some slight way. Its paragraphs, however, quite 
‘Surpass the reasonable in their personal tone and, indeed, bristle 
with a sort of porcupife sharpness whereof I am intended to 
be the victim. It is, nevertheless, gratifying to find my treat- 
ment of the species themselves frankly endorsed by so accom- 
plished a systematist as Dr. Robinson, and this, perhaps, is 
intended to weigh in ample balance against the tone of disagree- 
ment and criticism which pervades the remainder of his paper. 
All the more is this tone and criticism curious since a reconsidera- 
tion of the whole matter shows that the conclusions so supported 
really stand for a “ retrogressive search after priority,” as is inad- 
vertently admitted, instead of such a progressive search as can 
alone ever warrant any nomenclatural changes. 

It may therefore be well to take up the species seriatim, fol- 
lowing Dr. Robinson, and openly meeting the questions involved 
in the interest alike of logical principles and sound botany. 

AGRIMONIA HIRSUTA (Muhl.) 
Dr. Robinson’s most serious objection to this name, as may 

fairly be inferred from his context, is on the score of its having been __ 
first used as a varietal designation. In other words, that its au- a 
thor’s understanding of the plant which he named proves not to_ 
coincide exactly with our understanding of to-day—that some mys- _ 
terious taxonomic value attaching to it was not fully apprehended 2 
by its discoverer when, recognizing its distinctness, he conferred 
on the plant its distinctive name. 

Ostensibly the objection to the name rests on an alleged im- 
proper description. Now the question what is a proper and what_ 

(102 ) 



THE NEW ENGLAND AGRIMONIES — - 103 

an improper plant description must ever be something indetermin- 
able by exact rule—a mere academic problem obviously ever open 
to the danger of receiving a solution far from the domain of practi- 
cal ideas. As a matter of fact, a majority of accepted descriptions 
will not survive a certain kind of impossible test. Suffice it, there- 
fore, that the characterization of a species, if not wholly by itself, 
then taken in connection with its context or other evidence, shall 
fix beyond peradventure the identity of the plant intended. 

That this name /irsufa of Muhlenberg is unmistakable in its 
application admits of not the slightest doubt. In advancing a con- 
trary view Dr. Robinson employs a kind of argument pitched 
somewhere between sarcasm and ridicule, which only betrays the 
weakness of his position, even apart from an unfairness of state- 
ment evidently more a matter of haste than of intent. 

No one having given any close heed to our agrimonies can 
doubt the exact application of Muhlenberg’s name, The agrimo- 
nies recognized by Muhlenberg were four in number. One other of 

Our seven known North American species—a far southern plant 

(A. incisa Gray) was wholly unknown to him; so that the deter- 

mination of what he meant by his /zrsuta lies among three spe- 
cies only instead of among seven, as Dr. Robinson declares. 

The well-considered selection and often entire sufficiency for pur- 

Poses of identification of Muhlenberg’s descriptive adjectives is 
well evidenced in his “Catalogue,” and it is not at all surpris- 

Prising to find that his characterization of “‘ rough-haired” for one 
of his plants is entirely distinctive. The two eastern species not 
recognized by Muhlenberg are upon a moment's consideration 

Promptly excluded from being in any way involved ; one of them 
(A. mollis Britton) is soft-haired throughout; the other (A. Brit- 

‘oniana) more or less so; while the ‘fact that the latter is partly 
rough-haired has no bearing, since it is the most northern in range 

of all our species, not extending south to Carolina, which is ex- 

Pressly named by Muhlenberg, and properly so, as the southern 
limit of his Airsuta. The exact sufficiency and beautiful adequacy 
of Muhlenberg’s characterization of rough-haired is thus apparent. 

Dr. Robinson’s objection that the plant in question is one of the 

least “hairy” of the group is not at all to the point. Note that 
Muhlenberg says rough-haired, not rough-hairy, an acute and very 
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true distinction. If Dr. Robinson objects to the plant being con- 

sidered hairy it is nevertheless always obviously and characteris- 

tically rough-haired. : 

Nor is this all, In connection with his Agrimonia Eupatoria 

hirsuta Muhlenberg characterizes a variety g/abra. This is clearly 

ro other than the plant which, following Dr. Gray, I have taken 

up as the A. striata of Michaux. The fact that this plant was by 

Muhlenberg considered a variety of his /zrsuta points with perfect 

directness to just what his /zrsuta was. This A. striata in its leafy 

parts approaches so close to 4. /irsuta that its varietal relationship 

might well be predicated until disproved by critical study. In first 
attempting the segregation of the two plants it needed the closest 

and most persistent observation in order to satisfy myself that they 

were actually distinct. 

It may be added that if by his Azrsuta Muhlenberg did not‘mean 

the plant here discussed then he had no knowledge of our com- 

monest, most conspicuous and most wide-ranging species, doubt- : 

less also the species commonest and most conspicuous in the — 

region where his observations were more especially carried on. 

The ‘ well-nigh necromantic power’? which Dr. Robinson 1- 

vokes to explain my interpretation of Muhlenberg’s meaning may : 
thus be identified after all with the most ordinary kind of common 2 
sense. It follows that the name Airsuta for our common species!S — 

scientifically because logically secure. ie 
As for Wallroth’s name A. gryposepala, which Dr. Robinson a 

would adopt for the species, I am charged with the motive of “ dis- 4 
placing” it. As a matter of fact the name had never appeared 
in American botany until resurrected by me and assigned a place — 
—a clearly rightful place—as a synonym. : 

AGrimonia Britroniana Bicknell a 
Dr. Robinson’s indictment of this name rests upon two counts + : 

first, that the plant is the same as A. pilosa Ledeb. of central : 
Europe ; second, that both plants are to be referred to the A. S#* 
ata of Michaux. oe 

If the European and American plants are really the same 1 
a matter of great interest, but I think it can scarcely be held that 
sufficient study has yet been given to the question to warrant any 
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final pronouncement on this point. It must be kept in mind that 
we are here dealing with a group of very critical species, and that 
those of our own country, absolutely distinct as they are, were, 
within a few years, although common and well-represented in her- 
baria, hopelessly confused and mostly thrown together under one 
name. Although I have given much attention to our species, I 

should hesitate to announce any capital conclusions as to identities 
founded on anything less than a most careful comparative study of 
complete material. The specimens of A. pilosa Ledeb. that I have 
myself examined, though few in number, were all from European 
herbaria and presumably authentic. These examples, apparently, 
indeed, representing more than a single species, were of plants 

certainly closely allied to A. Brittoniana, but which I could not 

regard as identical. Nor can the figure of A. pilosa Ledeb. in 

Reichb. Icon. 3: pl. 252, which is cited by Wallroth, be corre- 

lated with our American plant. 
A most interesting tendency of the more critical study of our 

plants has been to effect a gradual elimination of European forms 

once admitted to our flora, and it is certainly still in need of 

demonstration that a common American agrimony, not of alpine 
distribution, ranging from Quebec and New England somewhat 
southward along the Alleghanies and west to the Rocky Moun- 

tains, thence south into Arizona and New Mexico, is identical with 
4 central European species. 

The brief allusion to A. pilosa in my paper has been quite mis- 
understood by Dr. Robinson. Nothing was attempted in the way 

o “disposal” of the species, only a mere reference to the confu- 

‘ton regarding it in the treatments of different European botanists. 
Wallroth placed it as a variety under A. Dahurica, an earlier name. 

As to the application of the name A. striata Michx., here is a 

fase where doctors disagree. Dr. Gray many years ago having 
seen material of Michaux, as is expressly attested by him, re- 

ferred it unhesitatingly to the A. parviflora DC., also by him ex- 

“mined, this latter being precisely the plant described by me under 
Michaux’s name. Now, Dr. Robinson, having examined a speci- 

men of Michaux in the Jardin des Plantes, declares it to be the 

‘ame as my 4. Brittoniana, It is hard to solve this puzzle unless 
there be in existence, or was in Dr. Gray’s time, more than one 
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specimen of Michaux’s A. striata which thus would represent a 
composite species. That it was at least a mixed species can 
scarcely be doubted, since otherwise it would appear that our 
commonest species was to Michaux quite unknown. 

It has been shown that Dr. Gray long ago established the 
identity of A. striata Michx. with A. parviflora DC. It remains to 
be proved that in so doing he was under no misconception 1n re- 
gard to the exact application of De Candolle’s name. This is 
easily done. Both names were placed by Dr. Gray as equivalent 
synonyms under his own A, Expatoria var. 6. An excellent 
specimen of this variety, so labeled in Dr. Gray’s handwriting, is 
preserved in the Columbia Herbarium. It_is precisely the plant 
which I have taken up under Michaux’s name! 

Dr. Gray’s note on the specimen of Michaux in the herbarium 
of the Jardin des Plantes “est 4. Eupatoria var. minor” would 
seem to exclude 4. Brittoniana from Michaux’s species, inasmuch 
as the latter becomes the largest. plant of the group. The diffi- 
culties that have been encountered in the past in causing Dr. 
Robinson to see that critical species in other genera are really 
different may well be looked on as adequate reason for hesitat- 
ing to accept his identification of Britfoniana with striata, in view 
of the earlier conclusion of Dr. Gray. At this point arises the 
question whether there is not, or was not in Dr. Gray’s time 
other material representing Michaux’s J, striata, perhaps in the 
Richard herbarium. 

Michaux’s brief description referred to by Dr. Robinson as 
‘rather characteristic”’ is in reality no more eharacteristic of one 
of our species than of several others, and his assertion that his 
plant had white petals is characteristic of no species. No ade- 
quate reason yet appears why the name J. Brittoniana should not 
continue to stand, 

AGRIMONIA STRIATA Michx. fide A, Gray 
Agrimonia glabra (Muhl.). 
Michaux’s name A. striata has now been used in such varying 

senses that it becomes necessary to use another name in connec- 
tion with it in order to indicate clearly the plant intended. In my 
use of the name, as explained in my paper reviving the species and 
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now again in the above discussion of A. Brittoniana, 1 followed 
Dr. Gray who was at pains to certify to its rightful application. 
Next in order of priority comes M uhlenberg’s name A, Eupatoria 

_ Slabra which, as we have now learned, should be rendered Agri- 
monia glabra, a most fitting designation, being wholly inappro- 
priate to any other one of our species. 

Dr. Robinson’s assumption that, had I taken due note of the 
type-station of Michaux’s plant, I could scarcely have failed to 
surmise its identity with my A. Brittoniana is quite wide of 
the mark. As well might I have predicated the identity of 
Michaux’s plant with A. hirsuta Muhl., also an inhabitant of 
the same region. Any surmise of the kind would, in fact, have 
been presumptuous in the face of Dr. Gray’s explicit announce- 
ment of the exact identity of Michaux’s plant. Moreover the 

ranges given in my paper were expressly stated to be incomplete 
—“based alone on specimens actually examined and doubtless 
subject to considerable extension in some cases.” As a matter of 
fact the species A. glabra (Muhl.) does occur in the Dominion as 
attested by specimens since examined from lower Canada. 

The name 4. microcarpa WNallr., which Dr. Robinson would 

adopt for this species, was unfortunately not given with an interro- 

gation in my synonymy as it should have been. A better insight 
into the matter has since shown that the name has no application 
to the plant in question, but almost certainly refers to some form 
of the species taken up by me as A. pumila Muhl. Wallroth’s 
tame A. rostellata is, however, clearly applied to the piant, but is 
antedated twenty-nine years by Muhlenberg’s A. g/aéra. 

AGRImoniA MOLLIS (T, & G.) Britton 

That the name J. Platycarpa Wallr. “will be preferred by con- 

Servative botanists” for this species is open to grave doubt. The 
conservative botanist who proceeds by preference rather than by 

ule is lost from the start. The first distinctive appellation for the 
Species was mollis—mollis, therefore, instantly became its inalien- 
able name, personal preference now to the contrary notwith- 
Standing. 

But even were it necessary to adopt a name of Wallroth’s for 
the plant Dr, Robinson’s choice of A. platycarpa would still be 
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erroneous. I am here myself at fault through having omitted the 
mark of interrogation in taking up this name in the synonymy of 
A. mollis. It is not at all clear that the name does not refer to 
one of the apparently several forms or species included under A. 
pumila Muhl. At any rate, the name quite certainly does not 

pertain to the type of A. mollis. 
I am well satisfied that A. mo//is is an aggregate actually em- 

bracing a group of species. But in order to elucidate this a 
greater amount of material than is now available and the closest 
study will be indispensable. It may then be possible to give to 
Wallroth’s name a definite meaning. There seems, however, 

little reason to doubt that Wallroth’s name, A. pudescens is right- 
fully assigned to the synonymy of A. mollis. 

All things considered it can only be regretted that a wholly un- 
necessary confession has been introduced into the nomenclature 

of our agrimonies. Changes in botanical names, necessary evils 
at best, are especially to be deplored when proposed in disregard 
alike of easily ascertained certainties on the one hand and of pal- 
pable uncertainties on the other. ‘ 

In what has been written in support of such changes in the 
names of the New England agrimonies nothing is brought for- 
ward which at all justifies the displacement of any of the names 
previously adopted. 



The Home of Botrychium pumicola 

By FREDERICK. V. COVILLE 

(WITH PLATE 7) 

In the summer of 1897 the writer, with Mr. E. I. Applegate, 
acting as assistant, and a camp hand, was engaged in an investiga- 
tion of the flora of the Cascade Mountains of Oregon. On August 

fifth in a brief trip to the summit of Llao Rock, 8148 feet altitude, 
one of the highest elevations in the rim of Crater Lake, a Botrychium 
was discovered, growing in considerable abundance at a single 
point in the dry pumice gravel with which the broad summit is 
covered. The spot was on the rounded crest of the rock about 
fifty yards west of its highest point. As the species was believed 
to be undescribed an ample supply of specimens was collected, and 
from this the following description was drawn.* 

BorTrycHium PuMIcoLa Coville + 

Rootstock vertical, reaching a length of 8 cm. and a diameter 
of 3 mm., with an abundance of roots a millimeter or less in diam- 
eter; stem, together with the segments of the frond, reaching a 
height of 10 cm., the former about twice the height of the latter 
and in ordinary specimens 2 to 3 or even 3.5 mm. in diameter, the 
lower half or two-thirds thickly sheathed with the dark brown rem- 
nants of the stems of previous years; frond glaucous, the sterile 
segment nearly sessile, reaching a length of 3 cm., ternate, the 
divisions nearly sessile, the lateral ones about half or two-thirds the 
length of the middle one, each pinnately parted into fan-shaped 
Somewhat one-sided lobes, these with crenulate margins and 

usually two or three lobules, the lowermost lobes of the middle 
division sometimes distinctly pinnatifid into several lobules ; fertile 
Segment in most specimens a little longer than the sterile, bipin- 
hate, or one or both the lowest branches sometimes so developed 
a8 to indicate a tendency to ternate division; bud with sterile seg- 
ment erect, the axes of the lobes horizontal. 

This Botrychium, although not very closely related to any spe- 
cles heretofore described, may best be compared with /uzaria and 
a 

* Published in Underwood, Our Native Ferns, ed. 6, 69. 1900, 
T On the ground of euphony the combination of letters zcic, which in strict etymo- 

’ ical Practice would occur in this word, was reduced to ic. 
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boreale. In general makeup and particularly in the form of the 

lobes of the frond it resembles /uzaria, indeed it bears a striking 

resemblance to such an aberrant ternately divided specimen of 

/unaria as is figured by Milde in his Gefass-Cryptogamen.* — In the 
series of thirty-one specimens of our plant preserved in the National 

Herbarium, however, the ternate character of the sterile segment is 

constant, except in a few depauperate plants in which the segment 

is only a few millimeters in length. In pmsmicol/a the three divisions 

of the sterile segment are ovate-triangular in outline and the lobes 

uniformly imbricated, the lower and larger lobes are frequently 

lobulate, or sometimes even pinnatifid and the entire sterile segment 

is congested to a maximum length of 3 cm. In /unaria the sterile 

segment has a single division, triangular-lanceolate in outline, its 

lobes little or not at all imbricated-and seldom distinctly lobulate, 

the whole sterile segment often reaching a length of 5 or even 10 

cm. In general configuration pumicola closely resembles Goreale, 
a resemblance chiefly due to the deltoid-ovate outline of the sterile 

segment of doreale, but the latter has rhomboidal instead of lunate 

lobes, and although these show a tendency to lobulation, they have 
not developed to such a conspicuously greater extent than those 

immediately above to give the frond a really ternate character. 

From both doreale and /unaria the present species differs in its very 

“pale green glaucous color, the much more persistent stem-sheaths, 
and the fact that the stems are buried in the soil up to the point Of = 

separation of the two segments. All of these are xerophilous 

characters correlated with the remarkable habitat of the plant” 
The soil of Llao Rock, a fine pumice gravel, apparently without 

any admixture of humus, is covered in winter by probably ten feet 
of snow. After this melts away in spring, the soil becomes very 
dry, and as July and August are almost rainless the plants of this 
and similar areas are subjected to an annual drouth of several weeks’ _ 
duration. While the elevation of this spot is very near timber 
line, where the flora would normally be made up of circumpolar 
plants, not a single such plant is found there. The species found 
on the area are follows : is 

Sttanion elymoides Raf. 

* Milde, Nov. Act. Acad. Leop. Car, 26?: f/. 47. f. ras. 1858. 
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Trisetum subspicatum (L.) Beauv.* 
Carex Breweri Boott. 
Eriogonum ovalifolium Nutt. 
Eriogonum pyrolaefolium Hook. 
Eriogonum umbellatum Torr. and another undetermined species. 
Polygonum Newberryi Small. 
Lupinus minimus Dougl. 
Phlox diffusa Benth. 
Phacelia Magellanica (Lam.) Coville. + 
Orthocarpus pilosus Wats. 
Pentstemon Davidsonii Greene. 
Aster Shastensis Gray. 
Flulsea nana Gray. 
Raillardella argentea Gray. 
fieracium gracile Hook. 
In all these plants there are conspicuous protective modifica- 

tions which enable the species to endure the summer drouth to 
which they are subjected. To ordinary circumpolar plants, ac- 
customed to the more humid conditions of moisture-holding soils, 
such a drouth would be fatal. The absence of such plants on the 
deeply cinder-covered summit of Llao Rock may therefore be easily 
understood. In general the plants of the area are either, like the _ 
Botrychium, forms which have been derived from circumpolar 
generic types and which have developed drouth-resistant charac- 
ters adequate to their survival, or like the species of Eriogonum, 

» they belong to genera confined to the American continent and 
Srowing characteristically at moderate elevations in the arid re- 
gion, but differ in such a way from these low-elevation species as 
to be able to withstand the severe cold of a subalpine situation. 

Explanation of Plate 7 
Fig. a, entire plant ; fig. 4, lateral view of frond; fig. c, base of stem, the sheath 

ae tel away so as to show the enclosed bud. Figures a and é are natural size, fig. 
_ € twice the natural diameter. 

—.. 

* Typical /risetum subsp catum is a circumpolar grass but our plant does ae 
_ [0 the typical form of the species. It is likely to prove an undescribed species or su 

_ | Phaclia Magellanica is a composite species and a critical study of it will doubt- 
"Show that the form to which the Llao Rock plant belongs is not identical with the ‘Ypical form, 



North American Plantaginaceae.—II * 

By E. L. Morris 

(WiTH PLATE 12) 

One correspondent has written me asking on what grounds, in 

the preceding paper, I published the various species as annual and 

whether I found the determinative characters in the stems or in 
the leaves. He then said he had a perennial Plantago of the 

group under question, a specimen of which he would send me. — 

Without doubt, the full study of the histology of specimens — 
would assist to no small degree in the classification of the species 
of any genus or family. It is a matter for regret that there has 
been published no such study in Plantago (American species) for 
it would throw additional light on the old and recent species. The 
specimen sent me was a very proliferous form of P. aristata. Whether 
it was a true perennial or a persistent individual freak I was unable 
to decide. To a written request for a statement from him of how 
‘many seasons this plant or its surrounding plants had been ob- 
served to persist, I have recently received the following answer: — 

‘The plantain I sent you has flourished this year, and I have seen — 

many specimens larger than the one I sent you. The small [ones] 
with one or two inflorescences are, no doubt, seedlings that bloom — 
already in the first season. I measured one individual covering _ 
1% square feet, all from one root, evidently four years old!” My — 
own observations in the field of P. aristata and Purshii force me to _ 
the belief that they are true annuals. Unfortunately I have not — 
seen my correspondent’s plants. Their wide range and great fre- — 

quency have given good opportunity to many observers, some of 

whom assure me that they have seen no indications of these spe 
cies being other than annuals, after devoting attention to this queS- 
tion the past two seasons in the South where the perennial dure 
tion would be most marked for these dry-ground species. 

ee ae 

* The equivalent of North American Plantaginaceae, I, was published as “A » 
vision of the Species of P/anfago commonly referred to Plantago Patagonica ot 
Bull, Torr. Club, 27: 105-119. 1900. 
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proliferous specimen of P. aristata referred to above has the fol- 
lowing unusual characters: Just below the middle of the central 
peduncle is a group of three bracts developed into leaves, the long- 
est 96 mm. in length, in the axils of which instead of flowers are 
three peduncles bearing two many-flowered and one several-flow- 
ered spikes. These spikes are like the others on the plant except 
in the shorter bracts. Above this group, below the base of the 
terminal spike, are several scattered foliaceous bracts, the longest 
65 mm. by 3 mm., each bearing in its axil a normal flower. A 

_ similar specimen, though less markedly proliferous, is in the her- 
barium of the New York Botanical Garden. It was collected at 
Brookings, South Dakota. Another nearly like the first is Pol- 
lard & Maxon’s no. 60, from Alabama, 1900, in the U. S. Na- 
tional Herbarium. 

Plantago aristata Nuttallii (Rapin) Morris is regarded by Dr. 
N. L. Britton to be a clear case of nanism. My own observations 
of this subspecies in New Jersey, in July, 1900, suggest the possi- 
bility of such being the correct position of these plants. 

In the preceding paper, for the sake of uniformity, I described 
with others the species P. spinulosa Dene., Purshi R. & S., and 
erecta Morris. Though, as then understood, these species were 

plainly aggregate, judged by the material used from the various 
herbaria, it did not seem wise to segregate them till further study 
was made and a more accurate knowledge of the types was gotten. 

The greatest diversity occurs in the forms referred to P. spinulosa 
Dene., because of the least differentiation of characters in the older 
descriptions and having no plates at hand for reference. Speci- 
mens sent me for study from several collections, possibly referable 

to P. spinulosa Dene., so far as American records of the type 
could suggest, were so distinct from each other that knowledge of 

the type became necessary. This was gained, on inquiry, from 
the kind answer of Mr. C. DeCandolle of the DeCandollean Pro- 
dromus Herbarium at Geneva, and the accompanying photograph 
(represented in Plate 12) of Decaisne’s type, together with a 
bract and flower from the type. This photograph and the bract 

and flower evidently are not fully representative of the plants 
_ American authorities have called spinulosa, because they are too 
young to have ripened the’ pyxes and thereby swell the calyx to 
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mature size, and too young to have the mature internodes devel- 
oped. However, the bracts and the flowers are suggestive of the 
mature characters of this species. Specimens have been examined 
from the plateau and prairie regions west of the Mississippi River. 
To distinguish this species from the others of the spinulose group, 
it has seemed wise to revise the former description of P. spinulosa. 
The others I have referred to the new species P. verticillata, 
picta, oblonga and ignota. 

To definitely understand the differences between typical Plan- 
tago Purshit R. & S. (= P. Lagopus Pursh, not L.; P. gnaphaloides 

_ (sic) Nutt.; etc.) and its forms, I have tried to ascertain the char- 
acters of the types. I have not been able to study Roemer and — : 
Schultes’s type, if they had one, but they refer their name to _ 
P. Lagopus Pursh (Fl. 1:99. 1814), as collected in dry situations 
along the Missouri River. Nuttall refers his name gnaphaloides 
to his own plants, noting ““(Zagopus Pursh, a name already ap- 
plied to a very distinct species),”’ collected on “high and gravelly 
hills; commencing to appear near the confluence of the river 
Jauke, and the Missouri.” His type has not been available to 
me, but one of his collections in Arkansas contained specimens of 
typical Purshit, and the specimens are in his own handwriting 
named guaphaloides. Concerning the station of his type from the 
river “ Jauke,” there has been some discussion. , 

Coulter and Rose, in their Monograph of North American — 
Umbelliferae, have referred to this locality the type of an umbel-_ 
lifer and suggest with question the possible equivalence of this 
name to Jaune, the old French name for the Yellowstone, although 
Dr. Rose has said to me that this explanation is not very satisfac- 
tory. It is known that Nuttall did not go much west of the 
Mandan villages, which never have extended west of the present 
town of Mandan. Previous to Nuttall’s visit to these villages 
they gradually had been moving from the east along the Missouri 
River. The only other river, whose old name is known, at whose 
confluence with the Missouri Nuttall did collect many species, 
which by small error could be called “ Jauke,” is the present Da- 
kota or James River, in those days known as the Jacque River. 
Its union with the Missouri is in the midst of the country which 
Nuttall traversed. The transfer from Jacque to “ Jauke”’ prob- 
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ably was due to mispronounciation of the name, not to clerical 
error. With three hundred and fifty miles to account for between 
the Mandan villages and the Yellowstone River, and with only 
one other river in the Dakotas having a somewhat similar name, 
it is reasonable to conclude that the river “ Jauke ” was the Jacque 
River. Pursh refers his Lagopus to specimens seen in Nuttall’s her- 
barium, collected by Nuttall. In the herbarium of the Philadelphia 
Academy of Sciences is Pursh’s specimen of his Lagopus from Brad- 
bury’s collection. The far northwestern range of two forms of P. 
Purshii readily suggests that further study may determine them 
as distinct species, though at present they strongly intergrade in 
western Wyoming and Montana and in Oregon and Idaho. One 
of these was annotated by Dr. Gray as P. Patagonica var. 
Spinulosa Syn. Fl. N. Amer. It very markedly differs, however, 

from any forms hitherto referred to spinulosa. With only these 
facts and the strong intergradations, it is impossible to separate the 
very unlike extremes of this species. It varies from short, com- 
pact, heavily-villous, dense-spiked forms of sun-baked plateaus and 
Prairies to the tall, grass-like, glabrate, interrupted-spiked, quite 
long bracted ones of the cloud-covered mountains. There are no 

varying anatomical characters to distinguish these forms other than 
those due to moisture and temperature. 

Mr. G. B. Grant, of Lexington, Massachusetts, has sent me 
Specimens of a Plantago collected at Avalon, Santa Catalina Is- 
land. At first it seemed to be a form of a mainland species, but it 

differs in many important characters. It is closely related to P. 
dura Morris, but differs in the following points: The plant is con- 
Spicuous by its brilliant white pubescence over as brilliant a green 

of the plant itself, the spikes are coarser and more showy, the 
bracts are without callous apices and little if at all exceed the 
lobes of the calyx, and the callous teeth of the leaves. For this 
handsomest of the western narrow-leaved Plantagos, I propose the 
Name P. speciosa. . 

Size, habit and leaf characters, together with dimorphism of 
the stamens in P erecta Morris form the basis of separation from 
“recta of the new species P. obversa which could be included in the 
other on bracteal and floral characters only. : 

Reference to the former paper and to the records in this will con- 
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vince at once that the geographical distribution and the climatic 
conditions characteristic of such ranges are in importance second- 
ary only to the anatomical characters and habits, if not the direct 
cause of them. These apparently had no ‘consideration in the 
older writings on this family inside of continental distribution. I 
am fully convinced that sufficient study of the habitats and range 
of these and other species of the Plantaginaceae will be of the 
utmost value in further verification and recognition of the true 
relationships within the family. It is a matter of personal regret 
that I have not been’ able to study these important points in the 
field. 

Several correspondents have suggested that the collectors’ 
numbers and dates would have made the first paper more useful. 
I believe worse confusion was avoided by the omission of such 
numbers and dates, for as many as a dozen collectors have dis- 
tributed from two to four species of Plantago under a single number 
and date, sometimes even broad- and narrow-bracted species 
together. To illustrate: The only specimens of R. A. Plaskett’s 
no. 55, from the Santa Lucia Mountains, available to me were un- 
doubtedly separable from the other California material at hand. 
Miss Alice Eastwood wroté that her material distributed as Plas- 
kett’s no. 55 could not be P. ¢etrantha by any freedom of inter- 
pretation. To prove her statement she sent on her specimens. These 
were undoubtedly P. erecta, there not being a single plant of P. 
tetrantha., 

Iam greatly indebted to all who have so kindly loaned me their 
specimens or allowed me the facilities at their hands, and for the _ 
specimens presented to me. Definite acknowledgement is made in 
the record of the place of deposit of these specimens. And more ~ 
especially am I under obligation to Mr. C. DeCandolle for his 
courtesy in presenting me with the photograph mentioned above. — 

PLANTAGO SPINULOSA Dene. ; DC. Prod. £5: 71%. Tose 
P. Patagonica var. spinulosa Gray, Man. ed. 2: 269. 1856. : 
A light or bright green annual, with a short simple stem, with white to fuscous pubescence: /eaves crowded, somewhat Iax, 

ascending to erect, few to numerous, /izear to spatulate-linea’, — 
commonly induplicate, acuminate at the apex, callous-tipped, en- tire, narrowed to the margined semi-clasping petiole, 3-rtbbed, evem 
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through the petiole, with fainter interposed nerves, 50-125 mm. by 
3-6 mm., glabrate above and pubescent below to heavily villous 
throughout: peduncles ascending to erect, solitary to several, 50— 
100 mm. high, pudescent to very villous: spikes rather stout, dense 
or with the internodes equalling the flowers, erect, long-cylin- 
drical, 30-65 mm. long, villous: édracts rather rigid-herbaccous, 
ascending to spreading, “wo to five times as long as the flowers, 
‘inear-subulate to aristate, acute, 7-17 mm. by 0.5-1 mm., pu- 
bescent to villous: flowers perfect : ca/yx villous, its divisions sca- 
rious, with broad green midribs spatulate-oblong, rounded, 2.5 
mm. long: corolla surpassing the calyx, its Jobes reflexed, twice 
as long as the constricted throat, ovate, obtuse, sub-auriculate at 
the base, 1.5mm. by 1 mm., white to tawny: stamens four, and, 
with the style, just exserted from the tube: pyxis equalling the 
calyx, oval, rounded, 2.5 mm. by 1.5 mm., circumscissile at the 
middle - seeds two, dark brown, oblong, finely pitted. 

Twenty-two specimens or sheets have been examined from 
Assiniboia, Montana, South Dakota, Wyoming, Nebraska, 
Kansas, Oklahoma, and Texas, as follows: 5 in the U. S. Na- 
tional Herbarium, 2 in the Gray Herbarium, 3 in the Herbarium 
of the Missouri Botanical Garden, 2 in the Herbarium of the New 
York Botanical Garden, 2 in Columbia University Herbarium, | 

in the Herbarium of the California Academy of Sciences, 2 in the 
Herbarium of the Philadelphia Academy of Sciences, 3 in the 
Herbarium of the Canadian Geological and Natural History Sur- 

vey, I inthe University of Texas Herbarium, one in the Her- 

barium of Dr. E. L. Greene, and 1 in my own herbarium, the last 

being the photograph and bract and flower of Decaisne’s type, 
which sheet is loaned to the U. S. National Herbarium for public 
reference. 

Plantago verticillata sp. nov. 

_ A lax light green annual, with a short stem: leaves ascend- 
ing, several, near, acuminate at the apex, entire, widest and semi- 
clasping ar rhe base of the petiole, 3(-§)-ribbed, 80-100 mm. by 
3-5 mm., pubescent : peduncles ascending, several, equalling Biggs 
Surpassing the leaves, 100-160 mm. high, pubescent: spikes 

sle uder, with the internodes g-10 mm. long, erect, long-cylin- 

drical, 50-70 mm. long, merely pubescent : bracts slender, her- 

-€0US, Spreading, three to five times as long as the flowers, 
linear subulate, acute, 6-14 mm. by 0.5 mm.: flowers perfect, 

conspicuously verticillate in threes; calyx divisions scarious, with 

oad green midribs spatulate-oblong, rounded, 2 mm. long : 
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corolla one third surpassing the calyx, its /obes reflexed, two 

times as long as the constricted throat, xarrowly ovate, obtuse, 

slightly sub-auriculate at the base, 1.5 mm. by 1 mm., white. sta- 

mens four, equal to the throat: fyazs oblong, rounded, about 1.5 

mm. by 1 mm., circumscissile at the lower third: seeds two, dark 

brown, oblong, finely pitted. 

Four sheets or specimens have been examined from Texas as 

follows: 1 in the U. S. National Herbarium, 1 in the Gray Her- 

barium, 1 in the Herbarium of the Missouri Botanical Garden, 1 in 

the Columbia University Herbarium. Type specimen is A. A. 

Heller’s no. 1769 from Kerrville, Texas, May 14-21, 1894, in the 

U. S. National Herbarium. 

Plantago picta sp. nov. 

A green annual except the light-green spikes, sub-caulescent 

or slightly caespitose, low and, if much exposed, spreading, or 

erect: /eaves crowded, several, Aincar, acute at the apex, callous- 

tipped, entire or with very small callous teeth, ‘he petioles scarcely 

margined, except toward the semi-clasping base, 30-200 mm. by 
2-4 mm., glabrate to villous: peduncles solitary to several, 10- 
200 mm. high, pubescent: spikes with the internodes nearly 

equalling to slightly surpassing the flowers, long cylindro-conic 
by the long lower to short upper bracts, 10-65 mm. long, pubes- 
cent to villous: bracts herbaceous, sometimes foliaceous, ascend- 

ing, three times as long as the basal to equalling the apical flow- 
ers, linear, attenuate, acute, 2-15 mm. by o.5-1.5 mm. at the 
scarious-margined base, pubescent to villous: ca/yx villous, its 
divisions. white-scarious, with light green midribs, hence appears 
somewhat striped, oblong, rounded, 2 mm. long: corolla much 
surpassing the calyx, its lobes reflexed, about two times as long 
as the constricted throat, ovate, acute or obtuse, sub-auriculate at 
the base, 1.5 mm. by 1 mm., white: stamens four, just exserted 
from the tube: pyxis equalling the calyx, round-ovate, 2 mm. by 
1.5 mm., cercumscissile just below the middle : seeds two, dark 
brown, oblong, finely pitted. | 

Nine sheets or specimens have been examined from Utah, 
Arizona and southern California as follows: 4 in the U. S. Na- 
tional Herbarium, 3 in the Herbarium of S. B. Parish, 2 in my 
own herbarium from Mr. S. B. Parish. Type specimen is S. B. 
Parish’s no. 2643, from the Mouth of Santa Ana Cajfion, Cali- 
fornia, April 18, 1893, in the Herbarium of S. B. Parish. 
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Plantago oblonga sp. nov. 

A light cinereous-green acaulescent annual: leaves crowded, 
ascending to erect, several, Ainear or slightly wider above the 
middle, involute at the apex, callous-tipped, entire, the petioles 
not distinguishable, semi-clasping at the base, 30-50 mm. by 2-3 
mm., glabrous except a mass of wool upon and about the base: 
scapes basal, ascending to erect, solitary to several, equalling or 
surpassing the leaves, 40-75 mm. high, pubescent: spzkes with 
the flowers imbricated, erect, oblong, 15-20 mm. by 8 mm., 
pubescent: dracts rigid-herbaceous, sometimes sub-foliaceous, sur- 
passing the basal to equalling the apical flowers, linear, blunt, 5-10 
mm. by 0.5—0.75 mm., slightly pubescent at the base: ca/yx slightly 
pubescent, its divisions scarious, with light green sub-coriacious 
midribs, broadly oblong except the outermost, rounded, 3 mm. 
long: corolla surpassing the calyx by the length of the J/odes, 
which are strongly reflexed, two times as long as the constricted 
throat, triangular-ovate, acute or obtuse, sub-auriculate at the 
base, 2mm. by 1 mm, wife: stamens four, just exserted from 
the tube: pyxis equalling the calyx, broadly oblong, rounded, 3 
mm. by 1.5 mm., cércumscissile just below the middle: seeds two, 
dark brown, oblong, finely pitted. 

Three sheets or specimens have been examined from the Colo- 

rado Desert in California, as follows: 1 in the U. S. National 
Herbarium, 2 in the Herbarium of the Missouri Botanical Garden. 

Type specimen is from C. R. Orcutt’s collection from the Colorado 
Desert, San Diego County, California, April, 1870, in he Ur a 

National Herbarium. 

Plantago ignota sp. nov. 

A fuscous-green sub-caulescent coarse annual, generally we 
lous: Leaves crowded, spreading to ascending, several, 4 ore 
lanceolate-linear, acute at the apex, callous-tipped, . entire, “ar rowed to the margined semi-clasping petiole, 60-100 mm. by 2-4 — 
mm., 3-ridbed, villous below to scarcely pubescent above: pe-— duncles axillary, several, stout, shorter than the leaves, splat 4 

mm. long, pubescent: spikes very coarse with the iter lat : length just surpassing the flowers ascending to fim — we arical, 50-60 mm. long, villous : dracts thick-herbaccous, —. ‘e 
one half to two times as long as the flowers, linear to slightly at- 

tenuate, abruptly callous-tipped, 5-10 mm. BY Asta 5 sb ited - silky-villous : calyx very villous, its divisions scartous, wih §reen — 
midribs, oblong, rounded, 4 mm. long: corolla a od spore the calyx, its /odes reflexed, much longer _ ~~ ane aa: 
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throat, round-ovate, obtuse, sub-auriculate at the base, 1.5-2 mm. 

by 1.75 mm., fawny to white: pyxis equalling the calyx, ar- 

rowly obovate, 3 mm. by 1.5 mm., circumscissile at the middle - 

seeds two, very dark brown, narrowly oblong. 

Five specimens have been examined from Arizona and north- 

ern Lower California, as follows: 1 in the Herbarium of the Mis- 

souri Botanical Garden, 1 in the Columbia University Herbarium, 

2 in the Herbarium of the Philadelphia Academy of Sciences, I 

in the Herbarium of S. B. Parish. Type specimen is E. A. 

Mearns’ no. 199, from Fort Verde, Arizona, April 3, 1888, in the 

Columbia University Herbarium. 

Plantago speciosa sp. nov. 

A green acaulescent annual with a rather coarse root: /eaves 

crowded, erect, numerous, /inear, long-tapering to the acute apex, 
callous-tipped, with scattered slender callous teeth, the petioles 

not distinguishable, 70-120 mm. by 2-3 mm., 3-xerved, glabrate 
on the upper surface to woolly-lanate throughout: scapes ascending 
to erect, rather stout, several to numerous, equalling to surpassing 
the leaves, 70-120 mm. high, appressed pubescent: spzkes many- 
flowered, coarse, hoary, conspicuous, erect, cylindrical, 20-40 mm. 
by 8mm.: éracts rigid, herbaceous, scarious-sided below the middle 
about the length of the calyx, triangular-lanceolate, widest at the 
base, blunt at the apex, 3-4 mm. long, silky-villous : calyx divisions 
scarious, with brown or purple midribs, obovate-oblong, rounded, 
3-3.5 mm. long: corolla conspicuous its lobes strongly reflexed 
orbicular-ovate, obtuse, 2 mm. by 2 mm., very white, summit of 
the throat very dark brown: stamens four, just exserted from the 
tube : style equalling the lobes : pyxis curpassing the calyx, broadly 
oval, obtuse, 3 mm. by 2 mm., circumscissile at or just below the 
middle : seeds two, very dark brown, oblong, rough. 

Two sheets or specimens have been examined from California, 
as follows: 1 in the Herbarium of Mr. G. B. Grant, of Lexington, 
Massachusetts, 1 in my own herbarium from Mr. Grant. Type | 
specimen is G. B. Grant’s no. 2412, from Avalon, Santa Catalina — 
Island, California, in the Herbarium of E. L. Morris, the specimen _ 
loaned for reference to the U. S. National Herbarium. 4 

PLANTAGO ERECTA Morris, Bull. Torr. Club, 27: 118. 1900 
P. Patagonia var. Californica Greene, Man. Bay Reg. 236. ; $ 

1894 ; not P. Californica Greene, Bull. Calif, Acad. Sci. 1: 123° 
1885. a: 
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A green acaulescent annual, generally pubescent or sparingly 
villous, noticeably erect in habit: leaves basal, strict, several to 
numerous, zarrowly linear, obtuse at the apex, almost truncately 
and brown callus-tipped, entire, usually involute towards the apex, 
slightly clasping at the base, 40-140 mm. by I-4 mm., 
j-ribbed, the outer very near the margins and frequently forming 
a part of the involution ; scapes strictly erect or rarely ascending, 
stout, 35-240 mm. high: spikes thick, four- to many-flowered, 

oval-capitate to oblong-cylindrical, 10-40 mm. by 6-8 mm. : bracts 
small, rigid, herbaceous, scarious-sided, about one half as long as 
the sepals, deltoid-lanceolate to ovate, obtuse or acute: calyx di- 
visions thick, herbaceous, scarious-sided, green to brownish, oblong, 
obtuse, 3 mm. long: coro//a with the tube just surpassing the 
calyx, its /obes strongly reflexed, two to three times as long as 
the constricted dark brown throat, orbicular, obtuse or abruptly 

apiculate, 2.25 mm. by 2 mm., white: stamens shorter than the 

petals or (dimorphic) very long exserted from the tube: pya7s 
one third surpassing the calyx, ovate, truncate or retuse, 4-5 mm. 

by 2 mm., circumscissile at the lower third, purple: seeds two, 
dark brown, oblong, finely pitted. 

Fifty-eight sheets or specimens have been examined from Cali- 

fornia and Oregon, as follows: 11 in the U. S. National Her- 

barium, 2 in the Gray Herbarium, 4 in the Herbarium of the Mis- 

souri Botanical Garden, 1 in the Columbia University Herbarium, 

3 in the Herbarium of the New York Botanical Garden, 18 in the 

Herbarium of the California Academy of-Sciences, 5 in Dr. E. L. 

Greene’s Herbarium, 1 in the Herbarium of the University of 

Wisconsin, 7 in the Herbarium of S. P. Parish, I in the Herbariuw 

of W. N. Suksdorf, 1 in the Herbarium of G. B. Grant, 4 in my 
own herbarium. 

Plantago obversa sp. nov. 

P. erecta Morris, in part, Bull. Torr. Club, 27: 1 18. 1900. 

A coarse sub-caulescent annual: leaves crowded, ascending to 

erect, rather slender, numerous, “ear, long-tapering to the hope: 

herbaceous or callous-tipped, with scattered long wegen mis 

teeth, the petioles not distinguishable, 7o—-200 mm. ow poe 

5 On ding to erect, rather 

aves 70-300 mm. high, 

appressed pubescent: spikes very hare 

arical, 15-40 mm. by 8 mm., pmucescent- sagt ae 

herbaceous, scarious-sided, about one half as long rs : able oT! 

ovate or sometimes deltoid-lanceolate and then slightly m Pegi 
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one half as long as the sepals, obtuse or acute, pubescent : calyx 
pubescent, its divisions scarious, with thick brown herbaceous mid- 
ribs, spatulate-oblong, rounded, 3 mm. long: corolla conspicuous, 
surpassing the calyx, its /obes strongly reflexed, two to three times 
as long as the constricted throat, orbicular, obtuse or abruptly 
short-apiculate, 2 mm. by 2 mm., white: stamens four, just ex-— 
serted from the tube: pyxis one-third surpassing the calyx, ovate, 
rounded, 3.5 mm. by 2 mm., cercumscissile just below the middle: 
seeds two, very dark brown, oblong, finely-pitted. 

Eleven specimens have been examined from California, as 

follows: 1 in the U. S. National Herbarium, ‘I in the Gray Herba- 

rium, 3 in the Herbarium of the Missouri Botanical Garden, 1 in 

the Columbia University Herbarium, 4 in the Herbarium of the 
California Academy of Sciences, 1 in the Herbarium of Dr. E. L. 
Greene. Type specimen is Belle Sumner Angier’s no. 21, from 
Del Mar, California, May, 1894, in the Herbarium of the Missouri 
Botanical Garden. 

Dept. oF BioLocy, WasHINGTON, D. C,, HiGH SCHOOLS. 



Revision of the North American Species of Heterocladium* 

BY. hee 

(WiTH PLATEs 13 AND 14) 

HETEROCLADIUM Bryol. Eur. tasc. 49-51. 1852 

Somewhat large to rather small plants growing on stones, 
rocks, rotten wood and the ground. Stems rigid, stoloniform, 
sparingly radiculose and paraphyllose, complanately branched ; 
leaves more or less papillose, margins plane and papillose-dentate, 
costa short, thin, not rarely obsolete ; stem leaves triangular-ovate, 
narrowly acuminate, cordate, subclasping ; branch leaves ovate to 
ovate-lanceolate, acute, obtuse or acuminate; pedicels smooth, 
capsules inclined to horizontal, short-necked, annulate ; exostome 
well developed ; endostomial band one third to one half the length 
of the teeth with well-developed segments and cilia; operculum 
conic to rostrate ; calyptra cucullate, fugacious. 

The short, thin, usually broad costa and the elongated, cir- 

cumscribed leaf-cells of the basal-central area separate the mem- 
bers of this genus from the closely related Thuidia. The Pseu- 
doleskeae, while more distinctly plants of high altitudes, in their 
distribution closely approximate the range of the Heéerocladia, 
differing however from these in having their stem leaves plicate 
with margins recurved and costae well developed. 

Key to Species 
Leaves smooth. 

Operculum conic. 
Ultimate branch leaves spreading. HT. procurrens. 

Leaves more or less papillose. 
Ultimate branch leaves imbricate. Hf. squarrosulum 

Operculum rostrate. 
Cells of branch leaves with 2 to 5 papillae. 

Ultimate branch leaves acute or short acuminate. _ Hi. heteropterioides. 

Cells of branch leaves with 1 to 3 papillae. 

Ultimate branch leaves long to acuminate, secund. - 4. Macounii. 

* The material on which this revision is based was furnished chiefly by the New 
York Botanical Garden, the Geological Survey of Canada and the Agricultural Depart- 

- ment at Washington. My thanks are due those having these collections in charge and 
also Mrs. Britton for invaluable assistance, Miss Alexandrina Taylor for the care with 
which she has executed the drawings and M, Jules Cardot for notes and specimens 
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1. HETEROCLADIUM PROCURRENS (Mitt.) Rau & Hervey, Cat. 38, 

1880 

Pterogonium procurrens Mitten, Journ. Linn. Soc. 8: 37. pl. 

Po. SOUS, 

Heterocladium procumbens Jaeg. and Sauerb. Adumb. 246. 

Hypnum (Heterocladium) procurrens L. & J. Mosses of N. A. 

321. 1884. 

Heterocladium aberrans Ren. & Card. Bot. Gaz. 15: 59. 1890. 

Plants rather stout, in spreading tufts, pale green to yellowish 

green. Stems, with central strand, 4 to 8 cm. long, stoloniform, 

pinnately branched; smaller branches simple, attenuate; larger 

branches (secondary stems) closely pinnate ; paraphyllia few, linear- 

lanceolate, serrate: stem leaves scariose, distant, 1.4 to 1.8 mm. 

long, .6 to .g mm. wide ; from an erect, auriculo-cordate, subclasp- 

ing base broadly triangular-ovate, abruptly subfiliform acuminate, 

spreading-recurved, margins crenate-serrate, costa thin, divided, one 

branch longer, disappearing below the middle ; larger branch leaves 

similar, not auriculate, subdistichous, spreading, gradually acute to 

narrowly acuminate ; smaller branch leaves ovate-lanceolate, lower 

acute, upper obtuse ; cells of stem leaves smooth, clear, multiform, 

those of central-basal area linear, obtusely pointed, .oo6 mm. wide, 
4 to 6 times as long, the others broader and shorter, varying from 

oblong-fusiform to oval-rhombic ; apical cells linear. Dioicous ; 

perichetial bracts radiculose at base, whitish, outer broadly ovate, 
inner subvaginant, from an oblong base, long narrowly acuminate, 

serrate, flexuose-spreading, scarcely costate; pedicels smooth, 
flexuose, curved above, about 2 cm. long ; capsules reddish brown, 

oval-oblong, asymmetric, horizontal, pachydermous, curved and 

constricted when deoperculate; urn 1.5 to 2 mm. long, 1 mm. 
wide ; exothecial cells thick-walled, oval-oblong ; annulus broad, 

deciduous ; exostomial teeth yellowish, margined, closely articu- 

lated, confluent at the reddish base ; endostomial band scarcely one 

half the length of the teeth; segments split; cilia 1 to 3, nodose; 

operculum conic, apiculate ; spores smooth, .013 to .o16 ; matures 

in June; on rocks, more rarely on roots of trees or the ground. 

Type locality, North America; type in Hb. Mitten. British 

North America, Drummond. | 

Montana (Holzinger & Blake, Williams); Idaho (Leiberg, 

Sandberg) ; Washington (Allen, Roll) ; British Columbia (Macoun). 

ExsiccaT1: Ren. & Card. Musc. Am. Sept. 94 a5 Hi. 

aberrans. 

Macoun Can. Musc. 484 and 692 as H. homocopterum. 
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Macoun Can. Musc. 498 and 690 as H. procurrens. 
U. S. Nat. Hb. 138 as H. aberrans. 
U.S. Nat. Hb. Plants of N. Idaho 1122 as H. aberrans. 
Holzinger & Blake, Plants of N. W. Montana 47. 
The characters of H. procurrens are fairly constant and well 

marked. The leaves, sub-shining and spreading, wet or dry, make 
its recognition easy. In a few specimens the leaves when dry 
were erect-spreading but when moistened became spreading. I 
am indebted to Dr. Mitten for a portion of the type. 

2. HETEROCLADIUM SQUARROSULUM (Voit) Lindb. Musc. Scand. 37. 

¢ 1879 | 
FAlypnum squarrosulum in Sturm D, FI. 2, fase. 11. 1810, _ 
Flypnum dimorphum Brid. Spec. Musc. 2: 149.1812. Lesq. 

& James, Manual Mosses N. Am, 321. 1884. 2 
Fleterocladium dimorphum Bry. Eur. fasc. 49-51.¢. 479. 1852. 
Plants rather small, in thin spreading tufts, pale yellowish 

green, rarely deep green. Stems, with rudimentary central strand, 
3-6 cm. long, stoloniform, radiculose, irregularly branched ; smaller 
branches simple, larger (secondary stems) pinnate, rarely bipinnate ; 
paraphyllia multiform, roundish ovate to narrowly lanceolate, ser- 
rate ; leaves of primary stems variable, the lower often rudimen- 
tary, the upper obscurely two-ranked, papillose, subscariose, .5-.7 
mm. wide, .7—.9 mm. long, costa short, thin, divided or bicostate, 
not rarely obsolete ; from a decurrent, cordate, subclasping base 
broadly round-ovate, abruptly subfiliform acuminate, spreading 
recurved, margins plane, crenulate-serrulate ; leaves of the secon- 
dary stems loosely appressed-imbricated when dry, erect-spread- 
ing when moist, broadly ovate, serrulate, obtuse to short acumi- 
nate; ultimate branch leaves roundish ovate, rounded-obtuse, 
rarely subacute; leaf cells of the basal-central area of primary 
stems nearly smooth, clear, linear, about .0o6 mm. wide, 3-6 
times as long, in some passing through the middle into the acu- 
men, in others surrounded by a broad border of shorter cells,. 

varying from roundish quadrate to oblong-oval, with a subcentral: 

papilla on both surfaces ; leaf cells of the branch leaves similar,. 
those of the basal-central area shorter, the border cells sometimes. 

hexagonal-quadrate. Dioicous ; perichetial bracts radiculose at 
base, scariose, flexuose-spreading, long acuminate, serrate, inner 
obscurely costate ; pedicels smooth, flexuose, about 1.5 cm. long ;. 
capsule curved, horizontal, short-necked, pachydermous, con- 
stricted below mouth when deoperculate; urn 1.5 mm. long, 
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.7 mm. wide; exothecial cells roundish quadrate to oblong, thick- 

walled; teeth of exostome well developed, yellowish, strongly 

lamellate, confluent at base ; endostomial band nearly one half the 

length of the teeth ; segments as long as teeth, more or less open ; 

cilia 1-3, nodose, scarcely appendiculate - annulus of two rows of 

large cells, deciduous in pieces ; operculum short, conic, obtuse ; 

spores smooth, .009-.012 mm.; matures in late winter or early 
spring ; grows on rocks, roots of trees and on the ground. 

From Mt. Washia oot: New Hampshire (Allen, James), north 

through Newfoundland (Waghorne), New Brunswick (Moser), 

Labrador (Waghorne) to Greenland (Fl. Gr.) ; and from Montana 

(Williams) northwestward. Idaho (Leiberg, Roll); Hector, Rocky 

Mts. (Macoun). Found in fruit by R. S. Williams and John 
Moser. Of wide range but rare and local.* 

Exsiccatr: Macoun Can. Musc., 660 and 687 as H. dimor- 

phum. 

Macoun, N. F. Mosses 6 as 1. dimorphum. 
ILLUSTRATIONS : Dixon & Jameson Hand-Book Brit. iia 

pl. 50. 

Husnot Musc. Gal., p/. 87. 
Limpricht Die Laubmoose 2: 817. fig. 350. 
1. squarrosulum varies considerably from differences in habitat. 

When appearing on rocks at high altitudes the tufts are usually 
more compact, the secondary stems and branches subjulaceous 

and the leaves more obtuse. Growing on roots of trees or on ime 

ground it is more diffuse, the secondary stems not so closely 
branched and the leaves looser and more acuminate. The sub- 
central papillae are good diagnostic characters. European bry- 
ologists include under 4. sguarrosulum a moss, probably a dis- 
tinct species, which resembles 1. procurrens. _ The leaves of the 
secondary stems and branches are loosely spreading, deeply ¢on- 
cave from an erect base, roundish obtuse, the spores larger and 
the operculum acuminate. As found in Hb. Jaeger (N. Y. Bot. 
Gard.) it is 993 of Bryoth. Eur. 

3. HETEROCLADIUM SQUARROSULUM comPpactum Mol. in Sched. 
Pfeffer, Bryogr. Stud. g/. 77, 1869 

In dense, grayish green tufts. Primary stems stoloniform with — 
rudimentary leaves, not rarely defoliate ; secondary stems ase a 

* Renauld & Cardot in — Amer., Sept. 49, 1892, extends the range to Wash” 
ington. 
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ing-erect, closely branched, branches short, obtuse, terete ; leaves 
when dry appressed-imbricated, round-obtuse, nearly entire, re- 
sembling those of Myurella julacea but having a different areola- 
tion. 

In Europe on exposed rocks at high altitudes. Collected by 
J. B. Leiberg, near Lake Pend D’Oreille, Idaho, September, 1889, 
on slate ledges and distributed as 175, ‘ Mosses from Kootenai 
County, Idaho.”’ 

4. Heterocladium Macounii sp. nov. 

Plants small, in dense, spreading tufts, yellowish green to 
golden brown. Stems, without central strand, stoloniform, 3 to 5 
cm. long, irregularly, branched; stems and branches curved at 
tips ; larger branches (secondary stems) pinnate or bipinnate, often 
subfasciculate, ascending-erect ; paraphyllia few, ovate to linear- 
lanceolate, serrate ; stem leaves close, appressed when dry, erect- 
spreading when moist, subsecund, narrowly costate to the middle, 
-3 to .4 mm. wide, .5 to .7 mm long; from a cordate, subclasping 
base ovate, gradually to abruptly acuminate, spreading, tips re- 
curved, margins plane, papillate-serrulate ; larger branch leaves 
ovate-lanceolate, long acuminate, serrate, more or less secund ; cells 
of the basal-central area of stem leaves sublinear, .005 to .007 mm. 
wide, 3 to 5 times as long, gradually passing into the quadrate 
cells of the basal angles and margins and becoming roundish 
quadrate to rhombic-oblong above, each cell with usually two small 
papillae on both surfaces near the ends of its long diameter ; ap- 
ical cells of smaller branch leaves quadrate, crowned with two 
papillae. Dioicous ; perichetial bracts whitish, inner long acumi- 
nate, flexuose-spreading, serrate; pedicels smooth, shining, flex- 
uose, about 1.5 cm. long; capsules oblong, gradually tapering to 
a short neck, horizontal, pachydermous, reddish brown, lightly 
constricted under mouth and subpendant when deoperculate ; urn 
-8 mm. wide, 1.5 to 2 mm. long ; exothecial cells elliptical-oblong ; 
exostomial teeth yellowish brown, strongly lamellate, confluent 
into a reddish basal band; endostomial band nearly one half the 
length of the teeth; segments somewhat open, as long as the teeth ; 
cilia -1:: to-+2, nodose-appendiculate ; annulus broad, of two rows: 

of cells, deciduous ; operculum conic, obliquely rostellate ; spores 
-009 to .o12; matures in spring. Grows on rocks. : | 

Type locality, Vancouver Island; type in Herbarium of New 

York Botanical Garden: collected by John Macoun, June 2, 1893, 

and distributed as Aeterocladium Vancouveriense Kindb., Can. 

Musc. 638. 
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Although collected at several points on Vancouver Island it 

does not appear to have been found elsewhere. In its general 

appearance it resembles H/. sguarrosulum. It is, however, smaller 

and the branch leaves alone suffice to distinguish one from the 

other. 

Forms analogous to H. Macounii are found on the mountains 

of England, Scotland, Belgium, Germany and probably in the 

adjoining countries, and are usually referred to 7. heteropterum 

(Bruch), from which they differ in being stouter, yellowish green 

to golden-brown, branch leaves lanceolate, often secund, and leaf- 

cells longer and narrower. As no capsules were found on the 

specimens examined their differentiation from both H. Macounii and 

F1, heteropteruim must be based solely on the vegetative. characters. 

5. Heterocladium heteropterioides sp. nov. 

Plants quite small, in intricate spreading tufts, dark green. 
Stems, without central strand, 3-6 cm. long, variously divided and 
irregularly branched ; larger branches (secondary stems) ascend- 
ing-erect, pinnate to bipinnate ; branchlets fasciculate, often tufted ; 
leaves of primary stems erect-spreading, lower sometimes recurved 
at tips, papillose, .25-.35 mm. wide, .4—.5 mm. long; from a cor- 
date, subdecurrent base, triangular to ovate-lanceolate, finely 
pointed, margins plane, papillose-denticulate, costa thin, usually 
short, rarely narrow and longer, reaching the middle; leaves of 
secondary stems appressed when dry, erect-spreading when moist, 
cordate-triangular, acute to acuminate, margins papillose-serrulate ; 
ultimate branch leaves ovate, acute to narrowly acuminate ; cells 
of the basal-central area of stem leaves, not so clearly differentiated _ 
as in the preceding species, oblong to sublinear, about .oo6 mm. — 
wide, 2-4 times as long, those of the basal margins quadrate, 
passing into oval-oblong above, each cell with 2-5 small, bead- 
like, irregularly distributed papillae on both surfaces ; apical cells 
of ultimate branch leaves quadrate to oblong, crowned with 2-4 
papillae. Dioicous; perichetial bracts whitish, flexuose-spread- 
ing, inner long and narrowly acuminate, margins denticulate;_ 7 
pedicels smooth, flexuose-curved, about 1.5 cm. long; capsule 
oval, horizontal, short-necked, pachydermous, contracted under 
mouth when deoperculate; urn 1.5 mm. long, .7 mm. wide; 
exothecial cells thick-walled, oval to oblong ; annulus broad, of 
2-3 rows of large cells, deciduous; exostomial teeth yellowish, 
strongly lamellate, confluent at base ; endostomial band about 
one half the length of the teeth; segments slightly open ; cilia 
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I-2, nodose ; operculum conic-rostrate, straight or oblique, nearly 
as long as capsule: spores smooth, .o10-.012 mm.; matures in 
summer; grows on rocks and stones in damp places. 

Type locality, Washington; type collected by J. A. Allen in 
Upper Nesqually Valley, Oct. 4, 1898; type with mature 
capsules. 

Idaho (Leiberg); Oregon (Howell); British Columbia (Macoun); 
Vancouver Island (Macoun). 

Exsiccat1: Macoun Can. Musc. 267 and 108 as H7. heterop- 
lerum. 

Macoun Can. Musc. 108 as 1. Vancouveriense. 

H1. heteropterioides is apparently confined to the Northwest, rare 

in fruit and often associated with Hypuum occidentale. The apical 

cells of the ultimate branch leaves of the closely related 7. heter- 

opterum are hyaline, long oval, with a single papilla at their distal 

ends. The leaf-cells moreover on both surfaces have one or two, 

usually two, small, rounded papillae near the ends of their long 

diameters. As this species can be confidently looked for along 

the Atlantic coast, from Newfoundland northward, these characters 

will serve to distinguish it from H/. heteroptertoides. 

6. Heterocladium heteropterioides filescens var. nov. 

In widely spreading tufts, dark green passing yellowish green. 
Stems prostrate, 8-10 cm. long, or longer, sparingly branched ; 
stems and branches filiform ; leaves smaller ; papillae as in type ; 
sterile. 

Type of variety collected by W. B. Wittemeyer in canyon of 

the Stillaquamish River, Washington, June, 1892. Same range 

as the type and about as common. 

ExsiccaTt1: Macoun Can. Muse. 688 as H. “eteropterum. 

Resembling the European H. heteropterum var. flaccidum (Br. 

& Sch.), var. fallax Milde, but differing in being stouter, tufts not 

so compact, stems longer and leaf cells with more papillae. 

DovusTFUL OR EXCLUDED SPECIES 

1. Heterocladium WVancouveriense Kindb. Cat. of Canadian 

Plants 6: 183. 1892, is Hypnum occidentale* S. & L., Icon. Musc. 

Supp. 105. p/. 87, 1874. 

* See also The Bryologist, 4: 13. 1901. 
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2. Heterocladium homoeopterum C. M. & K., distributed as Can. 

Musc. 484, is 7. procurrens. 

3. Heterocladium frullaniopsis C. M. & K. Cat. Canadian 

Plants 6: 183. 1892. Mr. John Moser, who is credited with the 

collecting of this species at Canaan Forks, N. B., writes me that 

Professor Macoun is unable to find it in his collection and that he 

has not succeeded in getting a specimen from Dr. Kindberg but 

kindly sends what he supposes to be a duplicate of the type. 

This is a rather stout form of Prerigynandrum filiforme, approach- 

ing the var. decipiens. 

Explanation of Plates 

These plates were drawn from a magnification twice as great as expressed in 

the numbers which represent the magnification of the figures as they stand in the re- 

production. 

PLATE 13. HETEROCLADIUM PROCURRENS 

1. Plant, natural size. 

2. Portion of stem showing arrangement of leaves. > I1M%4. 

3, 4, 5- Outlines of stem leaves. >< 11%. 

6. Basal portion of stem leaf. >< 87%. 
7. Cells from middle portion of stem leaf. >< 87%. 

8. Cells from center of stem leaf; showing the two veins the walls of which are 

shaded. 120. 

g. Apex of stem leaf. > 87%. 
to, Paraphyllium. >< 5714. 
11. Paraphyllium showing width of walls. >< 87%. 
12. Ultimate branch showing arrangement of leaves. >< 11%. 
13. Leaf from ultimate branch. >< 15. 

14. Basal portion of branch leaf. >< 87%. 
15. Apex of same. > 87%. 
16. Capsule (drawn dry). > 8. 
17. Operculum. 8, 

HETEROCLADIUM SQUARROSULUM 

18. Plant, natural size. 

19. Portion of primary stem showing arrangement of leaves. >< 18%. 
20, 21. Outlines of primary stem leaves. 18%, 
22. Basal portion of primary stem leaf. > 120. 
23. Apex of same. XX 120. 
24. Central cells from primary stem leaf. >< 207%. 
25. Marginal cells from the same. >< 207%. 
26. Paraphyllium showing cells, \< 87%. 
27, 28. Paraphyllia. >< 45. 
29, 30. Outlines of secondary stem leaves. 18%. 
31. Apex of secondary stem leaf. >< 120, 
32. Cross section of secondary stem leaf showing papillae. >< 270. 
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33. Portion of ultimate branch showing arrangement of leaves when moist. 

x 18%. 

34. Portion of ultimate branch showing arrangement of leaves when dry. x 1814. 

35, 36, 37- Outlines of ultimate branch leaves. >< 25. 

38. Oblique view of ultimate branch leaf showing papillae. > 87%. 

39. Apex of ultimate branch leaf. >< 120. 

40. Operculum. 15. 

PLATE 14. HETEROCLADIUM MACOUNII . 

1.7 Plant, natural size. 

2. Portion of secondary stem showing arrangement of leaves, X 1814. 

3, 4. Outlines of secondary stem leaves. >< 25. 

5. Basal portion of secondary stem leaf. > 120, 

6, Apex of same. > 120. 

7 
8 

- 

. Apex of some of the secondary stem leaves, >< 120. 

. Central cells from secondary stem leaf. 210. 

9g. Marginal cells fromsame. > 210. 

10. Marginal cells showing papilla. X 500. 

11. Cross section of secondary stem leaf showing papillae. >< 270. 

12, 13,14. Paraphyllia. 57%. 

15. Outline of ultimate branch leaf. XX 35. 

16, Apex of ultimate branch leaf. >< 120. 

17. Cross section of stem. >< 574. 

18. Capsule. > 8. 

Ig. Operculum. XX 15. 

HETEROCLADIUM HETEROPTERIOIDES 

20. Plant, natural size. 

21. Portion of stem showing arrangement of leaves. >< 18%. 

22, 23. Outlines of stem leaves. > 25. 

24, 25. Paraphyllia. >< 16234. 

26. Basal portion of stem leaf. >< 210. 

27. Apex of same. X 210. 

28. Central cells from stem leaf. >< 210. 

29. Marginal cells showing papille. >< 500. 

30. Cross section of stem leaf showing papille. > 270. 

31, 32. Outlines of ultimate branch leaf. > 45. 

33. Apex of ultimate branch leaf. > 210. 

34. Cross section of stem. >< 5734. 

35. Capsule. 8. 

36. Operculum. >< IL%. 

37. Portion of annulus and capsule. 120. 



Proceedings of the Club 

WEpDnNEsDAY EVENING, NOVEMBER 28, 1900 

President Brown in the chair, Eleven persons present. 
The following active members were elected: Mr. Howard J. 

Banker, Williamsport, Pa.; Dr. Wm. Lamson, 50 East 31st Street, 
New York City; Mr. Roland K. Brown, 320 Broadway, New 
York City; Mr. R. S. Williams, New York Botanical Garden, 
New York City. : 

The scientific program consisted of a paper, by Mr. Frederick 
H. Blodgett, on “The Seed and Seedling of Lilium tenuifolium 
Fisch.” in which the seed characters were presented in detail and 
with comparison with those of Evythronium. Interesting differ- 
ences were found in the size. of the Liiium seeds, about 93% of 
which germinated, the small seeds as quickly as the larger though 
with less vigorous subsequent growth. 

TurspDAy Eveninc, DECEMBER Ii, 1900 
This meeting was held at 4 P. M. at the Botanical Garden, 

Bronx Park, and was preceded by a visit to the conservatories and 
grounds under the guidance of Dr. Britton. Dr. Rusby was in 
the chair and 39 persons were — Prof. F. E. Lloyd acted 
as Secretary pro tem. 

The committee on program was authorized to announce one 
meeting of the Club monthly, to be held at the New York Botan- 
ical Garden each month at 4 P. M. 

The committee appointed November 28th to consider a pro- 
posed change in the Constitution relative to distribution of me- 
moirs recommended the proposed change. 

The program included a brief address by Prof. Charles E. 
Bessey, explanations by Dr. Britton of the plan of the Garden 
Conservatories, and the exhibition by Miss Anna M. Vail of valu- 
able books recently added to the Garden Library. 

Mr. J. E. Kirkwood presented a paper on “The Embryology 
of the Cucurbitaceae.” Mr. R. M. Harper exhibited a very inter- 
esting series of specimens and photographs of plants from Georgia, 

132 
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and gave notes on their habitat and distribution. Dr. J. K. Small 
described a series of tree and shrub species from the South, 
with critical notes. Dr. D. T. MacDougal presented notes on the 

bulbils of Lystmachia terrestris. They are formed during the lat- 

ter part of the season, in the axils of many leaves, and are mor- 

phologically branches. On completing their growth they pass 

into rhizomes. They are killed by freezing and desiccation. 

Another paper was by Dr. M. A. Howe, ‘‘ Remarks on rare 

North American Hepaticae.’’ The first hepatic discussed was a 

rare species of Riccia, discovered by Mr. R. M. Harper, during 

the past summer, at Athens, Georgia. 

Dr. Howe also furnished a brief account of a collection of 

hepaticae, made in the Yukon Region, by Mr. R. S. Williams— 

a collection of much interest, inasmuch as it contained one species 

which appears to be entirely new, one which has not heretofore 

been reported from this continent, five others new to the Alaskan 

region, and besides these, two or three which have been rarely 

collected in America. The report upon Mr. Williams’ hepaticae 

is soon to be published. 
Epwarp S. BurGEss, 

Secretary. 
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Panicum amarum dunes, with /pomoea acetosaefolia on the extreme left foreground and 7. Pes-caprae on the extreme right. 



fva imbricata dunes on the sand spit plain; a’stem of /pomoea Pes-caprae in the foreground. 
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Sand spit plain. Serenoa serrudata dunes. In the middle foreground a Panicum repens dune.  J.eft foreground 

Cyperus cylindricus. Pinus Taeda in the background ; pine graveyard on the right. 
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“ Plantago spinulosa Dene. (herbier du Prodromus) Ch. Wright. —Collection du Texas oriental faite en 1848-49 Dene. en 1850. 

C. d-Candolle, Mai 1900.”’ 



PLL. Boit, Torr. Bor. Crus, 28. 
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WET AND DRY 

Cryptogamic and Phaenogamic 
PLANT MATERIAL 

collected and preserved especially 

EF'OR CLASS SIO.) =. 

Microscopes, Lenses, Cover Glasses and Slides, Forceps, Scalpels and Needles. 

“Laboratory Note Book” of high grade Drawing Paper with alternate blank 
and ruled pages. Glassware, Stains, Mounting Paper, etc. 

Cambridge Botanical Supply Co., 
CAMBRIDGE, MASS. 

Everything Useful to Botanists. 

Living Plants and Their Properties 
By Pror. J. C. ARTHUR, Perdue University, and 

Pror, D. T. MacDouGAL, 4edford Park, New Vork ( ity. 

__ Atimely book of 12 chapters dealing with the special senses of plants, development of irrita- 

bility, compass plants, sensitive plants, effects of cold, growth of leaves, significance of color, com- 

parison of plants and animzls, etc., in a non-technical manner. Original illustrations, interesting, 

comprehensive and thoroughly modern. Printed on enamelled paper, 30 illustrations, 242 +8 pages, 

marginal sub titles. Handsomely bound in cloth Postpaid, $1 25. 
Send orders to Dr. D. T. MacDouGaL,"Bedford Park, New York City, or to Morris AND WiL- 

son, University Book Store, Minneapolis, Minn. 

COMMENTS. 

It is a collection of delightfully written essays on certain of the more important and interesting 

features of li ving plants 1m the broadest sense. I'he facts set forth are in all cases the latest results of 

investigation in the various lines, and the language is simple and non -technical — P/ant World. 
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Some small-flowered Species of Nemophila from the Pacific Coast 

By ALICE EASTWwooD 

(WirH PLATES 15-20) 

Nemophila parvifora Dougl. (Trans. Linn. Soc. 17: 275) 
has been an appropriate name under which all the small-flowered 
Nemophilae of the Pacific Coast have been placed. In this hetero- 
morphous collection, as described in Gray’s Synoptical Flora 
of North America (2: 156), two synonyms are recognized. 
These are WV. heterophylla Fisch. & Mey. -(Sert. Petrop. 1846. 

pe. 8), and N. pdunculata Dougl. (Trans. Linn. Soc. 17: 275). 
Since the publication of the second edition of the Synoptical Flora, 

(Jan. 1, 1886), two small-flowered species have been published, 

N. spatulata Coville (Contr. Nat. Herb. 4: 156), and J. sepulta 

Parish (Erythea, 7: 93). : 
Small-flowered Memophilae have been for years accumulating 

in the Herbarium of the California Academy of Sciences and have 

either been put with the undetermined species or labelled JW. 

parviflora. 

Considerable observation in the field added to a knowledge of 
these herbarium specimens has convinced the writer that, instead 

of one species with small flowers, there are many, This is 

undoubtedly one of the genera so common in California and so 
puzzling, where the evolutionary impulse is very strong and where 

new species are now being evolved. 

If these Memophilae had been large-flowered, numerous species 

would have been recognized long ago, as the differences in the 
[Issued 27 March. ] . 

137 



138 Eastwoop: SOME SMALL-FLOWERED SPECIES OF 

corollas alone would have been sufficient to attract attention. In 

all, there is great variability in the leaves, some species having 

scarcely two leaves alike on the same plant. The calyx generally 

changes with age, becoming larger and thinner in fruit with the 

venation more evident. The auricles also change and are often 

wanting or abortive. The style grows after the flower expands 

and the style branches become more divaricate. When the 

corolla falls, they usually surpass the calyx. In all the species 

examined, the flowers proved to be hermaphrodite.* All are 

* NEMOPHILA PARVIFLORA (Dougl. MSS.), foliis pinnatifidis, lobis paucis latis 

subdentatis, calycis sinubus breviter appendiculatis, corollis calycem vix superantibus, 

placentis 2 ovulatis. 

‘Flores parvi. Calycis appendiculi saepius brevissimi interdum evanidi, rarius post 

anthesin elongati. Squamae corollinae parvae, angustae. 

Received both from Mr. Douglas and Dr. Scouler from the Columbia. 
N. PEDUNCULATA (Dougl. MSS.), foliis pinnatifidis, calycis sinubus breviter ap- 

pendiculatis, corollis calycem vix superantibus, placentis 6-ovulatis. 

Habitus, calyx, corolla omnino WV. parviflorae. Folia angustiora, longius petiolata, 

lobis magis integris distinctisque. 

Gathered by Mr, Douglas on the Columbia. 
Copied from the original place of publication, Trans. of Linn. Soc: 17: 275- 

NEMOPHILA HETEROPHYLLA Fisch. & Meyer 

N. pilis setulisque rectis adspersa: foliis superioribus sparsis dentato-lobatis, in- 
ferioribus oppositis subpinnati-sectis: segmentis petiolulatis rotundatis sinuato-lobatis, 
superioribus basi confluentibus: corolla subpelviformi: lineis inter stamina membra- 
naceo-alatis glabris: seminibus corrugato-verrucosis, arillo calyptraeformi. Annua, 
gracilis, subdichotomo-ramosa, ramis elongatis. Caulis, rami atque pedunculi setis 
rectis reversis adspersi, subglabri. Folia inferiora opposita, petiolo longo gracili basi 
modice dilatato ibique pilis longis ciliato fulta, setulis pilisque longioribus adspersa, 
subpinnatisecta : segmentis ovato-subrotundis, 3 lin. circ. in diametro vel paulo majori- 
bus, saepius sinuato-lobatis (lobulis rotundatis), interdum integerimis, inferioribus pe- 
tiolulatis, summis tribus basi confluentibus: folia superiora sessilia, rarius opposita, 
plerumque sparsa, oblonga, dentato-lobata, basi cuneata ibique pilis longis barbata. 
Pedunculi solitarii, uniflori, gracillimi, in fructu declinati. Flores quad formam J. 
atomariae similes, sed paulo minores. Calyx hispidissimus: laciniis sub ovatis 24 ¥ 
2 lin. longis : appendicibus multo minoribus, subovatis. Corolla calyce duplo longior, 
coerulea, impunctata, subpelviformis, fundo glaberrima: alis inter stamina membrana- 
ceis per totam longitudinem adnatis utrinque attenuatis subciliolatis notata. Stylus 
basi hispidus, bifidus, stigmatibus subcapitatis. Capsula generis, disperma | semper ? )- 
Semina flavescentia, ovata, corrugato-verrucosa, verrucis rotundatis: arillus calyptrae- 
formis. 

Hab. in Nova-California ad sinum Bodega. 
Fisch. & Meyer. Sert. Petrop. 1846. Descr, with plate 8. 

NEMOPHILA SPATULATA Coville 

Annual, branching from the base, more or less appressed-hirsute throughout : 
branches procumbent, usually less than 10 cm. long , cotyledons oblong to spatulate, — 
entire, petiolate ; leaves opposite, spatulate. tapering into a margined petiole, coarsely 
3-5-toothed, never pinnatifid at the apex, the teeth broad, acute or obtuse, entire : pe- 
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more or less hispid with fine or stiff bristles or hairs which on the 
stems and peduncles are spreading or appressed downwards, on 
the leaves and floral organs are upwardly appressed. The ap- 
pendages at the base of the corolla differ in plants from different 
localities and have been taken as the chief distinguishing specific 

characteristic. These appendages are often difficult to discover, 
being so thin and small. It was learned by experience that, after 
the dried flower had been softened and spread out so as to show 
the form of the parts ; if then, the corolla were allowed to become 
almost dry, there was a stage when the form and character of the 
appendages could be delineated. The color of the flowers is not 

known except in a few instances. This is owing to the changes 
incident to drying, poisoning, and age. The anthers in all the 
dried flowers are black or dark brown, either ovate or oblong- 

ovate with pointed apex and the base either cordate or sagittate. 

In the figures which have been made of the flowers and leaves, 

the parts of the flowers have been enlarged five times, the leaves 

are the natural size. Where the leaves vary greatly so that no 

one leaf could be considered typical the outlines of more than one 

are drawn. 

Whether all the species here described and named are finally 

recognized as species makes very little difference, the main object 

of the paper being to call attention to these plants so as to interest 

others in the numerous forms and provoke study and observation 

in the field. Except in a few instances, a series of specimens has 

not been available for examination. It would be well for the stu- 

dent to examine many flowers on the same plant and on many 

plants of similar appearance in any one locality to learn whether 

the form of the scales of the corolla is an individual or specific 

characteristic. In all cases where a series has come under the 

duncles shorter than the leaves, reflexed, at least in fruit: calyx 1-2 mm. long, its 
lobes ovate-lanceolate, acute, the appendages lanceolate, acute, about one half as long 
as the lobes: corolla broadly campanulate, slightly exceeding the calyx or sometimes 
shorter: internal scales none: filaments about as long as the corolla tubes: anthers 
ovate : ovary globular-ovate, hispid: stigmas sessile: capsule depressed, and just be- 
fore dehiscence slightly compressed : seeds 4, globular, 1.5 to 2 mm. in diameter, pale 
brown, with few or no pits, sparingly scaly and with a conspicuous but deciduous 
caruncle, 

Type specimen in the United States National Herbarium, no. 1671. Death Val- 

ley Expedition; collected August 21, 1891, in Whitney Meadows, Sierra Nevada, 

Tulare County, California, by Frederick V. Coville. 
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observation of the author the differences in the shape and insertion 

of these scales appear to be specific. 

None of the old names, parviflora, heterophylla, pedunculata, 

have been assigned to any of these species. If, in ignorance of 

the types, the writer has made any synonyms, no great harm is 

done and the result will be less confusing than if old names were 

applied to new plants. The chances of making synonyms are 

less in the former than in the latter case, since V. parvifiora and 

NV. pedunculata were both originally collected on the Columbia 

River and are probably not natives of California; while VV. hetero- 

phylla was collected at Bodega Port, a place with many plants pe- 

culiar to itself. 

The species seem to naturally arrange themselves into the fol- 

lowing sections. 

Section I. Corolla tubular, minute. 1. MV. humifusa Kellogg. 

2. WV. sepulta Parish. 3. WN. quercifolia Eastwood. 4. N. Aus- 
tinae Eastwood. 5. WV. macrophylla Eastwood. 

Section II. Corolla tubular-campanulate. 6. NV. inconspicua 

Eastwood. 7. N. pustulata Eastwood. 8. N. Kelloggii East- 
wood. 9g. JV. micrantha Eastwood. 10. N. Plaskettii Eastwood. 

Section III. Corolla salverform. 11. NV. exi/is Eastwood. 
Section IV. Corolla open campanulate. Depressed plants 

with a tendency to bury the fruits in the ground. Flowers rather 
large, leaves small, not deeply lobed. 12. NV. humilis Eastwood. 
13. JV. mana Eastwood. 14. NW. Congdoni Eastwood. 

Section V. Corolla open-campanulate, approaching tubular- 
campanulate. Stems long and weak, with long internodes. 
Leaves lobed, generally unequal on the two sides. 15. WV. flac- 
cida Eastwood. 16. .V. inaequalis Eastwood. 

_ Section VI. Corolla rotate-campanulate or pelviform. Stems 
widely branching, usually weak and with long internodes. Leaves ‘ 

with some of the divisions petiolulate. 17. WV. hispida Eastwood. — 
18. NV. divaricata Eastwood. 19. N. tenera Eastwood. 20. WN. 
gracilis Eastwood. 21. WN. nemorensis Eastwood. 22. N. glauca 

Eastwood. 23. V. fallax Eastwood. 24. J. exigua Eastwood. 
25. LV. pulcheidla Eastwood. 

Section VII. Corolla almost rotate with short tube and cam- 
panulate limb. Stems branching, winged. Leaves regularly 

cleft. 26. NV. alata Eastwood. 
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Section VIII. Corolla rotate, without tube. 27. MV. rotata 

Eastwood. 

I, ‘Nemophila humifusa Kellogg in herb. sp. nov. 
Stems depressed, spreading in close mats and very prolific, ap- 

pressed hirsute-canescent with hairs strongly deflexed: leaves 
opposite pinnatifid with lobes subdivided, somewhat setaceously 
mucronate: flowers from all the axils even the lowest on de- 
flexed peduncles which bury themselves in the sand when in 
fruit: divisions of the calyx about 34 shorter than the corolla 
with conspicuous auricles half as long as the sepals, spreading or 
deflexed: corolla white or whitish, about 2 mm. long, tubular 
with lobes about as long as the tube, entire or slightly toothed at 
apex, sparingly hispid on the back, bearded in double lines at the 
base within : filaments inserted a little above the base, equal or 
longer than the tube: anthers oblong, mucronate: capsule 
globose, purplish or pinkish with dark base and striated with dark 
purple lines vanishing towards the style, hirsute with ascending, 
appressed white hairs, 6—-8-seeded: seeds oblong, corrugated, 
spotted with white scales (these soon deciduous), the calyptra 
stipe-like with a bract on the one side like a handle to a dipper. 

This abounds in the sand hills of San Francisco and blooms 

very early in spring, flowering as soon as it reaches the surface of 

the ground and marvelously laden with fruit on the under side. 

This is Dr. Kellogg’s description with a few additions by the 

writer. It was read before the California Academy of Sciences 

April 3, 1878, according to the heading at the head of the de- 

scription. 

Besides the specimens collected by Dr. Kellogg and mounted 

on the same sheet with the description in his handwriting, there is 

a specimen collected by Mrs. Brandegee in May (year not given), 

‘another by the same collector from Point Lobos, San Francisco, 

April 17; another from Lake Merced, San Francisco, collected by 

the writer, February 25, 1895; another, by the same collector, 

from Warthen, Fresno County, May 11, 1893; one without flow- 

ers, from Epperson’s, collected by Mr. T. S. Brandegee in 1888. 

There is a variation from the typical form which has been col- 

lected by the writer at Cuyama, on the boundary between Santa 
Barbara and San Luis Obispo Counties and also on Stony Creek 

on the San Miguelito Ranch, near Jolon in the Santa Lucia 

Mountains, Monterey County. This is characterized by smaller, 
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less dissected leaves, narrower and longer calyx divisions with the 
auricles much longer, much more slender peduncles and more 
slender stems and more open habit of growth. The general shape 
of all the parts is about the same. 

2. NEMOPHILA SEPULTA Parish, Erythea, '7: 93 

Hirsute ; stems 5—8 (rarely 15) cm. long, procumbent ; leaves 
usually approximate, opposite, oblong in outline, 12 mm. (rarely 
5 cm.) long, the lower half narrowed into a margined petiole, 
above pinnately parted nearly to the midrib into 5 or 7 equal, ob- 
long, entire, mucronulate lobes: flowers on slender peduncles, 
soon deflexed, and burying the capsule more or less in the soil : 
lobes of the calyx triangular-acuminate, ciliate, the appendages 
nearly as long as the lobes: corolla very small (4-6 mm. in 
diameter), little exceeding the calyx lobes, white, its appendages 
minute, consisting of narrow, vertical folds, ciliate with 1-3 short 
hairs: ovules 4: mature capsule 4-6 mm. in diameter, much ex- 
ceeding the calyx lobes: seeds 4, irregularly triangular, rounded 
on the back, obscurely pitted, and with a conspicuous caruncle. 

In rich soil, in meadows at Bear Valley, 6,500 ft. alt., in the 
San Bernardino Mountains, June, 1895, 3782 Parish, and other 
distributions. In some respects approaching V. Mensiesit H. & 
A., from which it differs in its condensed and prostrate habit, 
much smaller flowers, less deeply parted style, and notably in the 
number and shape of the much larger seed. 

“ 3. Nemophila quercifolia sp. nov. 
Stems decumbent or ascending, branching chiefly from the base, 

TO-15 cm. long, angled, cinereous with dense, fine, white, spread- 
_ ing bristles : internodes longer than the leaves or peduncles, 5 
mm.—3 cm.: leaves opposite, ovate to ovate-oblong and subor- 
bicular, crenately five-lobed, with the lobes again crenate or en- — 
tire, IO-15 mm. long, 10-12 mm. wide, densely appressed hairy 
with stiff and fine hairs intermixed, somewhat pustulate at base; 
upper leaves almost sessile, lower on petioles somewhat longer 
than the blades: peduncles becoming spreading-recurved in fruit, _ 
the upper longer than the leaves, the lower ones shorter: calyx _ 
with oblong acute divisions, 2-3 m. long, 1 mm. wide, hairy on a 
both surfaces, veins apparent: auricles short, narrow, linear, de- 
flexed-spreading : corolla tubular, 3 mm. long, with the rounded 
divisions sometimes equal, shorter than the tube; appendages 2 _ 
narrow piates close to the base of the filaments, glabrous : fila- 
ments inserted above the base, longer than the tube of the corolla 
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anthers small, cordate: ovary densely hispid: style shorter than 
the calyx with divisions half the entire length, hairy at base : pod 
globular, hispid: seeds 2, globular, scrobiculate: calyptra stipe- 
like, deciduous. 

This grows in the neighborhood of Seguoia gigantea in the 
woods of Fresno County. It was first collected by Mr. T. S. Bran- 
degee at Comstocks, near Sequoia Mills, July 24, 1892, in fruit, 

and by the writer in flower at Sequoia Mills, May, 1894. 
It belongs to the group with corollas tubular and comes nearest 

to WV. sepulta Parish. A comparison of the figures illustrating 
the two species will show some of the differences. The two 
are quite unlike also in habit, WV. guercifolia being much more 
sparsely flowered and with much longer internodes. Apparently 
NV. quercifolia does not bury its capsules in the ground as is the 

case with NV. sepulta. 

4. Nemophila Austinae sp. nov. 

Branching from the base and dichotomously above with the 
stems slender, weak, decumbent or ascending, clothed with a few, 
scattered, deflexed bristles: internodes 2-3 times as long as the 

leaves, 1-6 cm.: cotyledons oval, 1 cm. long on petioles of the 
same length or slightly longer: leaves ovate in outline, I-2.5 
cm. long, 5-18 mm. wide, 5—7-lobed with rounded entire or lobed 
divisions and broad rachis, mucronate ; base cuneate, tapering to 
Mmargined petioles (texture thin and veiny, the surface clothed 
with fine, closely appressed hairs) : petioles connate-clasping at the 
dilated base, as long as or shorter than the blades, almost want- 

ing on the upper leaves: peduncles slender or rarely stout, re- 
curved, somewhat tortuous, surpassed by the leaves: calyx with 

triangular-subulate divisions, 3 mm. long, 1 mm. wide, hairy on. 
the outer surface and on the inner near the apex: auricles linear, 
More than half as long as the sepals, deflexed: corolla tubular, 

slightly spreading, 3.5 mm. long, with retuse divisions not so long 

as the tube, each with 2 short rows of hairs at base between the 

Stamens: stamens inserted above the base, about as long as the 

_ tube: anthers heart-shaped: ovary globular, not hispid on the 

lower part, nor densely so on the upper : style divided half way, 

very short: seeds two, corrugated, with the caruncle covered 

with a shallow, cap-like calpytra which is neither bracted nor 

stipe-like. 

This was collected by Mrs. R. M. Austin on Davis Creek, under 

trees, June, 188 5. It is named in honor of Mrs. Austin whose 
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collections have been so valuable in furthering the knowledge of 

the flora of California. 

It comes nearest to VV. humifusa Kellogg but is of different 

habit, foliage, capsule, seed, and with a corolla of a different shape. 

5.’ Nemophila macrophylla sp. nov. 

Stems weak, procumbent or supported by other plants, re- 
trorsely hispid with scattered bristles, branching, ribbed: inter- 
nodes generally longer than the leaves becoming 8 cm. or more: 
leaves opposite or alternate near the ends of the branches, thin, 
ovate-orbicular in outline, variously lobed and divided, often with 
the three upper lobes confluent, cuneate in outline, the lower more 
spreading, often lobed or toothed, obtuse at the rounded apex; 
blades 1-4 cm. long, almost as wide as long ; petioles slender com- 
pared with the leaf, dilated and connate clasping at base, about as 
long as the blades ; the appressed bristles on the surface scattered 
but dense on the petioles: peduncles long, slender, spreading or 
recurved in fruit, longer than the petioles: calyx enlarging notice- 
ably in fruit, the divisions in flower oblong, acute, 3 mm. long, 
hispid on both sides, more densely so on the outer: auricles blunt, 
1 mm. long: corolla slightly surpassing the calyx, tubular, the 
tube longer than the oblong divisions, hispid externally and ciliate 
at apex ; appendages at base of 2 narrow scales which are ciliate ~ 

_ on the free edge, about 1 mm. long : stamens as long as the tube 
of the corolla, inserted near the base: anthers ovate : ovary his- 
pid at summit: style divided below the middle: pod purplish: 
seeds 4, coarsely pitted, the calyptra stipe-like. 

This strange looking Nemophila was collected by the writer 
near the Sur River in Monterey County, June 16, 1893. It grew — 
in a shady place. : 

It comes near NV. micrantha but differs in habit foliage, shape : 
of calyx, size of corolla and shape of appendages. 

if 
6. Nemophila inconspicua sp. nov. 

Branching widely from the base, decumbent, with branches 3- — 15 cm. long, slender, clothed with a few retrorse bristles: inter- _ 
nodes shorter or longer than the leaves, from .5 to 5 cm.: leaves 
spatulate in outline, 3-5-lobed, generally with one lobe on one ~ 
side, two on the other, tapering to a broad margined petiole which — 
1s connate-clasping at base when there is an opposite leaf; lobes similar to broad teeth, mucronate; surface with the hairs soft, — 
loosely appressed, denser on the lower surface : peduncles equal- — 
ling or exceeding the leaves, spreading or nodding in fruit: calyx : 
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with the divisions triangular-subulte, not quite 3 mm. long, a lit- 
tle more than 3 mm. wide, hairy on both surfaces, more densely 
so on the outer: auricles linear-subulate, 1 mm. long, deflexed, 
corolla blue, tubular-campanulate, 4 mm. long, the obovate divi- 
sions as long as the tube, hairy on the outside and with a double 
row of hairs between the filaments on the inside: stamens inserted 
at the base, filaments equalling the tube, anthers ovate-oblong : 
ovary hispid on the upper part: style short, 1 mm. long, divided 
less than half way, hairy below the forks : seeds 3 or 4, verrucose- 
corrugated: caruncle covered with a shallow deciduous calyptra. 

This was collected by the writer at Bearskin Meadows on the 
trail from Millwood to Kings River Cafion, July 1, 1890. 

It appears to be near NV. spatulata Coville of which no specimen 
is available for comparison. It is apparently not the same, since 
NV. spatulata is described as without appendages on the tube of the 
corolla and with sessile stigmas. 

7. Nemophila pustulata sp. nov. 

Stem branching from the base, apparently somewhat fleshy, 
ascending or erect, angled, hispid with retrose bristles which are 
minutely pustulate at base : internodes 2-3 times as long as the 
leaves, I~3 cm. : leaves opposite, broadly oval or ovate in outline, 
with 5 divisions, the 3 upper confluent, the 2 lower cut almost to 
the base: petioles of lower leaves longer than the blades ; up- 
per shorter, both connate-clasping at the dilated base; divisions 
oval, sometimes dentate, usually entire, mucronulate: peduncles 
shorter than the leaves, but elongating after anthesis and deflexed : 

calyx very hispid on the outer side, less so on the inner near the 
apex : divisions triangular-subulate, 2 mm. long, 5 mm. wide at 
base: auricles small, strongly spreading deflexed : corolla tubu- 
lar-campanulate, 4 mm. long, with retuse divisions a little shorter 
than the tube, hairy on the outside and slightly ciliate at the apex ; 

appendages at base attached by the short side near the filaments, 
the free part subulate with some hairs at apex : stamens with fila- 
ments as long as the tube inserted above the base : anthers small, 
heart-shaped : ovary densely hispid: style divided about half 

Way : seeds and fruits not seen. 
This is very near VV. micrantha and may prove to be only a 

form of that species. The plants from which the description is 

drawn are young and the differences in habit may be due only to 

the immaturity. The leaves are more regular and the appendages 

On the corolla tube dissimilar. The pubescence of the entire 
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plant is characterized by a roughness caused by the pustules at 

the bases of the hairs. | 
The specimens from which the description is made were col- 

lected by John Macoun in the vicinity of Vancouver, May 6, 1893 

(no. 667). / 
8. Nemophila micrantha sp. nov. 

Stems becoming long and lax, decumbent or supported by 
other plants, some of the stems 3 dm. long, winged, more or less 
retrorsely hispid : internodes 2 or 3 times as long as the leaves, 
1-14 cm.: leaves opposite, various, regularly or irregularly 3-5- 
lobed, with the lobes dentate or entire, broadly ovate in outline or 
one-sided, cuneate at base; lowest leaves with the two lowest di- 
visions petiolulate, surface hispid with regularly appressed hairs 
which are more abundant on the lower surface: petioles equalling 
or shorter than the blades, dilated and connate-clasping at base : 
flowers from the lowest axils with peduncles that elongate and 
are recurved in fruit, generally shorter than the subtending leaves : 
calyx with triangular-subulate divisions about 2 mm, long, veiny, 
very hispid externally, slightly so on the inner surface: auricles 
very short, spreading : corolla tubular-campanulate, 3 mm. long, 
divisions shorter than the tube, retuse at apex ; appendages con- 
sisting of a pair of narrow scales which are ciliate along the free 
edge: stamens inserted a little above the base of the corolla, 
about as long as the tube: anthers small, heart-shaped: ovary 
and lower part of style very hispid, the latter divided about to the 
middle : capsule containing 2—4 orbicular seeds with deciduous, 
stipe-like calyptra ; the surface of the seeds obscurely corrugated 
and minutely pitted. 

This grows in shady places under brush and trees in the re- 

gion of Seguota sempervirens. Specimens examined from Mount 

Tamalpais, Lagunitas, Mill Valley, Fairfax, all in Marin County, 
and collected by the writer, from March to August; Big Tree 
Grove, Santa Cruz Mountains, collected by Mrs. Brandegee, May, 
1887. No. 742 of the collection of H. E. Brown, from near 

Mendocino, is probably the same species but differs somewhat 

from the form common in Marin County. 
There seems to be some variation in the size of the leaves and 

the flowers, but in the main the distinguishing characteristics are 

constant. The appendages on the corolla tube are difficult to find, 

being very small and thin. They are attached by the shortest — 

side, the free part of each pair being linear-subulate and inclined _ 
towards the other. , 
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9. Nemophila Kelloggii sp. nov. 

Stems long, slender, lax, weak, decumbent or supported by 
other plants, somewhat retrorsely hispid, ribbed, becoming more 
than 2 dm. in length: internodes becoming 10 cm. long: leaves 
opposite, ovate to orbicular in outline, 1-3 cm. long and of about 
the same breadth, generally 5-lobed with lobes subequal, the up- 
per 3 more or less confluent and cuneate at base, the lower two 
oblong or elliptical, entire or lobed, veins evident, thin in texture, 
hispid with appressed hairs which are denser on the lower surface 
and less regular on the upper surface, inclined to be postulate at 
base ; petioles equalling or shorter than the blades, dilated and 
clasping at base, hispid and bristly ciliate: peduncles shorter 
than the leaves, spreading in flower, nodding after anthesis: ca- 
lyx with linear oblong divisions, 2-2.5 mm. long, extending almost 
to the base, hispid externally, sparingly so near the apex on the 
inner surface, veiny : auricles small, deflexed, sometimes wanting, 
corolla tubular-campanulate, 3 mm. long with the divisions as long 

_ as the tube, hispid on the outside: divisions a little more than 3 
mm. broad, emarginate or obtuse at apex : appendages consisting 
of two linear scales, the free sides folding towards each other, 
ciliate on the margin: stamens about as long as the tube of the 
corolla, attached a little above the base: anthers small, cordate : 
ovary densely hispid: style divided about the middle: capsule 
globular: seeds 2-4, with a stipe-like calyptra about as long as 
long as the seed. 

_ This was collected by Dr. A. Kellogg and Mr. McLean in the 
Santa Cruz Mountains in 1876. 

While it is near VV. micrantha it seems best at present in view of 

the differences in foliage, flower and seed, to consider it distinct. 

10. Nemophila Plaskettii sp. nov. 

Stems erect, branching from the base and dichotomously above, 

4-angled, rather stout, cinereous, the stem bristles rather few, 

downwardly appressed : internodes twice as long as the leaves, 

I~7 cm. : leaves broad, oval to ovate in outline, 1-2.5 cm. long, 

I-2 cm. wide, 5-lobed, the three upper lobes somewhat confluent, 

the two lower petiolulate, entire or lobed, appressed hairy ; petioles 
about as long as the blade except on the uppermost leaves, dilated 

at base and connate-clasping ; first leaves orbicular or oval, on 

petioles two or three times the length of the blades: peduncles 

erect in flower, deflexed’ and inclined to be tortuous in fruit, about 

as long as the petioles on the lower leaves: calyx with triangular 

subulate divisions, 2 mm. long, densely hispid on the outer surface, 
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less so on the inner: auricles very short, deflexed, greener than 

the calyx divisions: corolla tubular-campanulate, 5 mm. long, 
with rounded, retuse lobes extending almost half way ; appendages 
at base very small and thin, scarcely evident : filaments equalling 
the corolla tube, inserted above the base: anthers cordate : style 
divided alniost to the base with large, capitate stigmas: ovary 
densely hispid: capsule 2—3-seeded with the seeds corrugated- 
verrucose and having a stipe-like calyptra. . 

This is close to WV. micrantha but differs in the flowers as can 

be seen by comparing the figures and also in a stouter habit and 

more divided leaves. 
It was collected by Mr. R. A. Plaskett on Willow Creek, 

Santa Lucia Mountains, Monterey County, February 27, 1898. 

It is no. 32 of his distribution and is named in his honor. 

“11. Nemophila exilis sp. nov. 

Stems slender, branching widely from the base, the upper 
branches horizontal or declined, hispid throughout and cinereous 
with numerous spreading bristles, varying in length and on the old 
parts, pustulate at base: internodes generally longer than the 
leaves, I-6 cm: leaves opposite, alternate at the upper part, en- 
tire or 2~—5-lobed, often unequal on the two sides, varying ex- 
tremely on the same plant ; lobes broadly dentate or suborbicu- 
lar, mucronate, base cuneate, tapering to a broad margined petiole, 
generally shorter than the blade, the upper leaves sessile ; pubes- 
cence as on the stems and peduncles except the general direction 
of the bristles: peduncles surpassing the leaves, slender, spread- 
ing horizontally with the fruiting calyx nodding at the end: — 
calyx deeply divided with linear-acuminate divisions, 4 mm. long, 
I-2 mm. wide, veiny, hairy on the outer surfacc only: auricles I 
mm. long, spreading, deflexed, linear, acute: corolla salverform 
with campanulate tube 4 mm. long and a spreading border of sub- 
orbicular divisions, which are obtuse, emarginate or retuse at apex, 
between 3 and 4 mm. long and 2-3 mm. wide, slightly hairy ex- 
ternally, and generally sparingly ciliate at apex: basal scales 
glabrous, 3-sided, attached by the longest side on each side of a 
filament, the free part with the upper side longer than the lower : 
stamens with filaments as long as the tube of the corolla, at- 
tached at the base: anthers oblong-ovate: style slender, divided 
to the middle: ovary densely hispid: capsule globular, hispid, 
mottled: seeds wanting. _ : 

This was collected on the Hog Ranch Road, Tuolumne 
County, California, by J. W. Congdon, June 9, 1897. 
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While the corolla approaches those that aré tubular-campanu- 
late, it is distinctly salverform, though the tube is short and 
broader at the top than at the base. 

“12. Nemophila flaccida sp. nov. 

Bright green: stems weak, decumbent, much branched, almost 
glabrous on the older parts, sparingly retrorsely hispid on the 
younger, becoming 3 dm. or more in length: internodes 23 times 
as long as the leaves, the lowest ones 6-9 cm.: leaves alternate, 
thin, with the veins scarcely evident, variously dentate or lobed, 
scarcely two leaves alike on the same plant; lower leaves 3-5-_ 
lobed with the 3 upper lobes confluent, the 2 lower often petiolu- 
late and with the 2 sides unequal; upper leaves variously dentate, 
lobed or almost entire, sessile with the general outline ovate: peti- 
oles winged, dilated at base : peduncles long, capillary, spreading, 
with the flowers nodding after anthesis, surpassing the leaves, 1-3.5 
cm. long: divisions of the calyx triangular-subulate, extending 
almost to the base, 4 mm. long, 1 mm. wide, veiny, glabrous on 
the inner surface except near the base of the ovary, hispid on the 
outer and on the margin: auricles small, acute, deflexed : corolla 
rotate-campanulate with the tube shorter than the obovate, obtuse 

_ Or emarginate divisions, externally hairy: appendages attached 
near the stamens, the free side rounding, ciliate or fringed : fila- 
ments longer than the tube of the corolla, inserted at the base: 

_ anthers oblong: ovary densely hispid above the disk at base: 
style slender, divided to the middle, equalling or shorter than the 

calyx : pod globular, 2-4-seeded : seeds with calyptra stipe-like, 
corrugated, verrucose. 

This was collected by H. E. Brown near Pitt River, Shasta 

County, May 15-18, 1897 (no. 261). A specimen collected by 
the writer between Ukiah and Orr’s Hot Springs is for the present 

placed under this species. The material is too poor for certainty 

but the appearance of the plants is the same. This last specimen 

was collected by the author June 22, 1894. 

“13. Nemophila inaequalis sp. nov. 

Stems slender, weak, apparently decumbent, 3 dm. or more 

long, retrorsely hispid with weak bristles : internodes 1-6 cm. long: 
leaves alternate, occasionally opposite, unequal on the two sides, 

2~4 cm. long, 1.5 cm. wide, generally 5-lobed on one side, 2—3- 
lobed on the other, tapering from the lowest lobe to the broad 

Petiole which is clasping at base, generally shorter than the petiole, 
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margined and ciliate ; lobes orbicular-oblong, obtuse or mucronu- 
late, sparingly hispid with appressed hairs, the lower surface paler 
than the upper; upper leaves almost sessile: peduncles almost as 
long as the subtending leaves, slender, erect in flower, somewhat 
spreading after anthesis: flowering calyx 4 mm. long with 5 
linear-lanceolate divisions which extend almost to the base, veiny, 

very hispid externally, slightly so on the inner side near the apex: 
auricles short, subulate, deflexed: fruiting calyx becoming 6—7 
mm. long, the auricles lengthening in the same proportion: co- 
rolla tubular-campanulate, the 5 oblong-obtuse divisions as long 
as the tube, together 5 mm. long: appendages at base attached 
near the base, sword-shaped, 1 mm. or more in length ascending 
on each side of a filament, apparently crossing : stamens about as 
long as the tube, inserted a little above the base: anthers dark 
brown, ovate: ovary hispid with dense, white hairs: style divided 
to the middle: capsule containing 2-4 orbicular seeds with con- 
voluted surface and the calyptra scarcely protuberant. 

This was collected on the Russian River, June, 1886, by T. S. 

Brandegee. 
“14. Nemophila humilis sp. nov. 

Low, 5 mm.-6 cm. high, with a few branches from the base, 
cinereous throughout. First leaves oblong-spatulate entire, 5-10 
mm. long with petioles shorter than or slightly longer than the 
blades: leaves opposite, spatulate in outline, 3-5-lobed, often 
irregular or unequal with a cuneate base which merges into a 
broad petiole about equalling the blade ; lobes of the leaves tooth- 
like or obtuse and mucronulate : flowers from the lowest axils, pale 
blue, on peduncles which are at first erect but later are reflexed, 
becoming 5-8 mm. long: calyx with oblong, acute lobes, 3 mm. 
long, 2 mm. wide near the base, veins scarcely visible, hairy on 
both surfaces, the margin fringed with long uneven hairs: auricles 
linear, % as long as the sepals: corolla open campanulate with 
spreading limb and tube % as long: divisions obovate, 3 mm. 
long, 2 mm. wide, with emarginate apex and throat hairy but 
without distinct appendages: filaments inserted at the base of © 
the corolla, about as long as the tube: anthers small, pointed : 
ovary densely hispid from below the middle: style divided about 
half way, very short : capsule with 5 seeds : these immature al- 
most orbicular, 2 mm. in diameter with the calyptra prominent, 
cap-like, apparently soon deciduous. 

This species was collected by the writer on the trail between 
Summit and Summit Soda Springs, in Placer County, June 9, 
1898. It grew on a bank where the ground was still wet from 

-the recently melted snow. a 
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It approaches the large-flowered group more than any of the 
species described in this article. 

15. Nemophila nana sp. nov. 

Low, branched from the root and with short procumbent stems 
2-5 cm. long, hispid throughout with appressed hairs which are 
minutely pustulate at the base, wing-angled: leaves opposite, 
crowded, elliptical in outline, 1-1.5 cm. long, 5—7-lobed with the 
lobes opposite or alternate ; divisions ovate-elliptical, mucronate : 
petioles as wide as the rachis and about as long as the blade, 
dilated and connate-clasping at base, somewhat decurrent, forming 
the winged angles of the stem, ciliate especially near the base : 
flowers blooming from the earliest leaf axils: peduncles at first 
erect, later recurving as if to bury the seeds, 5-15 mm. long, al- 
most as broad as the petioles: calyx divisions triangular-subu- 
late, 2 mm. long, often 1-2 mm. wide, hispid on both surfaces, 
with long hairs on the margin : auricles linear, more than half as 
long as sepals, though sometimes mach shorter and almost ob- 
solete. Corolla open-campanulate, pale blue with darker dots in 
lines, 5 mm. long, with obovate, emarginate divisions almost twice 
as long as the tube; appendages attached near the base of the 
filaments, curved towards the stamens, minutely hairy on the free 
edge: stamens with filaments a little longer than the tube, in- 
serted at the base: anthers cordate: style divided half way, hairy 
at base, the pointed apex of the style broadening to it : ovary 
hispid especially on the upper part: capsule 5-seeded: seeds 2—5 
mm. long, obtusely angled, brown, covered with scattered white 
Scales : calyptra cap-like. 

This was collected by the writer February 12, 1900, on the old 
toad to Bartlett Springs from Upper Lake in Lake County. It 
$rew on a moist bank alongside the road on the side of the moun- 

tain towards Upper Lake and was seen in several localities. The 

flowers are pale blue and so buried among the leaves as to be 

scarcely visible. ; 

, 16. Nemophila Congdoni sp. nov. 

Low with assurgent stems, branching from the base, sparingly 

hispid with downwardly spreading hairs, ribbed; internodes 
shorter than the leaves, about 1 cm. : leaves opposite, oblanceolate 

to spatulate, entire, lobed or toothed, tapering to a short broad 
Margined petiole or the uppermost sessile : pubescence white-hairy, 

appressed: peduncles from the lowest axils, rather stout, de- 
_Clined, somewhat tortuous, apparently burying the fruits in the 

Stound: calyx with linear lanceolate divisions, hairy on both 
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surfaces, 5 mm. long, 1-2 mm. wide: auricles subulate, strongly 
declined, 2 mm. long: corolla open-campanulate with the divi- 
sions longer than the tube, 8 mm. long: divisions obovate, emar- 
ginate or obtuse at apex, 4 mm. wide: appendages consisting 
of 2 laciniate scales attached close to the filaments by one side, 
the apex with a few long hairs: there are a few hairs also in the 
tube of the corolla: stamens with filaments as long as the tube 
and inserted a little above the base: anthers oblong, cordate at 
base: ovary densely hispid : style divided to the middle, in flower 
shorter than the calyx: seeds 4, with cap-like calyptra The 
calyx enlarges considerably in fruit. 

This was collected by J. W. Congdon on the Tioga Road, July 

6, 1896. There is a specimen collected by the same botanist on 

the Road to Hetch-Hetchy, June 7, 1897. This is without flow- 

ers and so is uncertain. The species is named in honor of the 

well-known botanist, its discoverer. 

17. Nemophila hispida sp. nov. 

Stems slender, erect, dichotomously branching above the base 
and becoming decumbent, rough and hispid with fine, white, stiff — 
bristles, ribbed: internodes generally longer than the leaves, be- 
coming 6 cm. or more: first leaves orbicular, 5 mm. wide, on 
long petioles ; lower leaves opposite ; upper alternate, 1-4 cm. long, 
elliptical in outline, with 7-9 divisions ; lower divisions petiolulate, 
upper somewhat confluent, all lobed and the lobes mucronulate ; 
upper surface with bristles appressed, lower with bristles more 
spreading : petioles as long as or shorter than the blade, densely 
hispid-ciliate, dilated and connate-clasping: peduncles as long as 
or shorter than the leaves, retrorsely hispid, spreading but with 
flowers nodding after anthesis : calyx with lanceolate, acute divi- 
sions, 3 mm. long, hispid on the outside, glabrous within, some- 
what veiny: the auricles linear, 4% as long as the divisions: co- 
rolla rotate-campanulate about twice as long as the calyx, with 
obcordate or obovate divisions, 4 mm. broad, white veined with — 
blue, as long as the tube: appendages at base short, triangular, 
obtuse, adherent by one side with the free side pointing towards 
the filaments and overlapping: stamens with filaments inserted at 
the base of the corolla, about as long as the tube: anthers dark 
brown, ovate, pointed: ovary and lower part of style densely 
hispid, the latter branched above the middle: fruit immature. 

This was collected by the writer near the foot of the new road 

from Clear Lake to Bartlett Springs, February 15, 1g00. 
The plants were young and grew toa height of 15 cm, with © 
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erect, branching stems, inclined to be decumbent. Undoubtedly 
when it grows older the stems elongate and trail over the ground 
or are supported by the stems of other plants. 

18. Nemophila divaricata sp. nov. 

Stems slender, divaricately forking, weak, retrorsely hispid with 
white hairs, ribbed, erect or decumbent, becoming 2 dm. or more 
in height : internodes longer than the leaves, 1-10 cm.: leaves op- 
posite, oblong to ovate in outline, 1-3 cm. long, 5 mm.—I.5 cm. 
wide, divisions 5—7, the 3 upper generally confluent, the lower 
petiolulate, ovate-orbicular, entire or lobed: petiole about as long 
as the blade, hispid-ciliate, broadening towards the connate-clasp- 
ing base: pubescence hispid with appressed hairs on both surfaces, 
veining not evident on upper surface, faint on lower: divisions of 
the calyx triangular-ovate or subulate, about 1 mm. long, glabrous 
on the inner surface, hispid on the outer and on the margin: the 
appendages very small, 1-3 mm., strongly deflexed : corolla rotate- 
campanulate, 7.5 mm. long with tube as long as the divisions, 
white, tinged with blue, hairy on the outside: divisions retuse or 
eMarginate at apex, 4 mm. wide: appendages attached by the 

Side next the stamens, folding towards each other, the free side 
ciliate or fringed, 2 mm. long: stamens with filaments a little 
longer than the tube inserted at its base: anthers oblong: ovary 
hispid to the base with white hairs : style divided half way, in fruit 
much surpassing the calyx: fruit not seen. 

This was collected on Mount St. Helena by the writer, 
April 21, 1900, also by Mr. Brandegee in 1889. The figures 
show some variation between the plants of the two collections : 

but in all essential points they are alike. This is nearest to JV. 

hispida from which it differs in having larger flowers and the ap- 

Pendages on the corolla differently attached. These two may be 
§eographical varieties of the same species: but it seems better for 

the present to leave them as distinct species. 

19. Nemophila tenera sp. nov. 

Stems divaricately branching from the base and dichotomously 

‘above, 1-2 dm. high: branches slender, hispid with fine retrorse 
bristles which are minutely pustulate at base, ribbed: internodes 
More than twice as long as the leaves, I-5 cm: leaves except 
‘Rear the top of the stem opposite, oblong-ovate in outline, .5—2 

_ ©m. long, 5~10 mm. broad, 5—7-lobed with the divisions confluent 
at apex, orbicular mucronulate, elliptical, entire, lobed or toothed 
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below, almost petiolulate : petiole broad, equalling or shorter than 

the blade, ciliate-hispid especially at the dilated base: peduncles 
slender, spreading, with the flower and fruiting calyx nodding, 
generally surpassing the leaves, hispid with retrorsely spreading 
bristles : calyx with the divisions linear-oblong, appressed hairy 
on the inner surface, hispid on the outer: auricles small, scarcely 

evident : corolla rotate-campanulate, 5 mm. long, with the broad 
obcordate or retuse divisions longer than the tube : appendages at 
base triangular, attached by one side, the upper free side toothed, 
the other towards the stamens entire: stamens inserted a little 
above the base of the corolla with filaments a little longer than 
the tube: ovary densely hispid: style apparently divided only 
near the top, shorter than the calyx divisions: capsule and seeds 
not known. 

This appears to be found along the western base of the Sierra 

Nevada in Placer and Amador Counties. Specimens were ex- 

amined from Applegate, Placer County, collected by Mrs. Helen 

Smith, May, 1899 ; from Folsom collected by Mr. T. S. Brandegee, 

April, 1883; and from Drytown, Amador County, collected by 

George Hansen, April 8, 1896 (no. 2064). 

‘20. Nemophila gracilis sp. nov. 

Stems very slender, branching from near the base and dichoto- — 
mously and tritomously above, ribbed, sparingly hispid with ret- 
rorse hairs: internodes, except near the ends of the branchlets, 
4-6 cm. long: leaves opposite, generally unequally lobed with 
I—2 divisions on one side, 2-3 on the other, rarely 1 or 2 on each 
side, all broadly petiolulate, oblong-elliptical : margin sinuate, apex — 
obtuse or mucronulate : upper surface bright green with sparingly 
appressed, stiff hairs which have black pustules at base, the lower 
paler and soft hairy, veining evident, texture thin: petioles some- 
what shorter than the blades, narrower that the rachis, dilated and — 
connate-clasping at base: flowers very small on capillary, hispid 
peduncles, 10-15 mm. long: calyx with linear-oblong divisions, 
thin and somewhat veiny, 1-2 mm. long, sparingly hispid on both — 
surfaces, bristles on the margin long and unequal: auricles less _ 
than ¥4 as long as the sepals: corolla rotate-campanulate, 3 mm. 
long: divisions as long as the tube, obovate-oblong, glabrous on 
inner surface, hairy on the outer: appendages narrow, glabrous, 
triangular, attached next the filaments by the longest side, the op- 
posite angle free : stamens with slender filaments a little longer — 
than the tube of the corolla attached at the base: anthers oblong, — 
small: ovary and lower part of style densely hispid, divisions Of. 
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the style not extending to the middle: seeds large, more than 1 
mm. in diameter, obscurely pitted and covered with scattered scales 
that are soon deciduous : calyptra not seen: on the specimens ex- 
amined there was only one capsule, so that this description of the 
seed is not comprehensive enough to have much value. 

This species was collected near Fresno by P. H. Buckminster 
in 1888. 

21. Nemophila nemorensis sp. nov. 

Stems branching from the base and dichotomously above, be- 
coming more than 3 dm. long, decumbent or ascending, sup- 
ported by other plants, weak, sparingly hispid with retrorse 
bristles, strongly ribbed ; lower internodes about 8 cm., upper be- 
coming much shorter: leaves opposite or alternate, at the ends 
of the branches, upper ones frequently oblong, entire, on short 
petioles ; lower compound, with the top division 3-lobed, cuneate, 
the 4 or 6 lower ones orbicular on petiolules equalling or twice 
their length, often the lower leaflets are lobed: petioles hispid- 
ciliate at the dilated bases ; pubescence of stiff hairs upwardly ap- 
pressed: peduncles slender, spreading, with the fruit generally 
nodding, 2-4 cm, long: divisions of the calyx linear-lanceolate, 
2.5 mm. long, hispid externally, glabrous within : appendages very 
short, deflexed, darker green than the divisions: corolla rotate- 
campanulate, white, 6 mm. long, the divisions a little longer than 
the tube, obovate, retuse, hairy externally ; appendages triangu- 
lar, attached by the long side, the opposite angle free and 
glabrous: stamens as long as the tube of the corolla, inserted a 
little above the base: anthers oblong, cordate: ovary very his- 
pid: style divided half way : pod globular, hispid, papillose, sur- 
passing the calyx: seeds 2-3, scrobiculate with cap-like calyp- 
tra, easily detached. ; 

This pretty Nemophila, distinguished by the delicacy of its 

foliage, grows in shady places under brush and trees, and is found 

around San Francisco Bay. It varies extremely in foliage and 

slightly in the floral organs. The following specimens have been 

€xamined’: two specimens from South San Francisco collected by 

Mrs. Brandegee, April, 1890 and 1892; four from Sutro’s Hill, 

San Francisco, collected by the writer, April, 1894; four from 

Fairfax, Marin County, collected by the writer on several occa- 

sions, in the months of April and May ; one from Angel Island 

collected by E. L. Greene, April, 1886; one from Lagunitas 

Lake, one from Lagunitas Creek, and one from Mount Tamalpais 
collected by the writer in March and April, 1896, 1898; one 
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from San Rafael, collector unknown, collected April 18; three 
from Fruitvale, Alameda County, from Mrs. R. L. Toplitz, 
March, 1895. 

“22. Nemophila glauca sp. nov. 

Stems branching from the base and above with spreading 
branches, rather stout, 2 mm. in diameter, pale glaucous, hispid 
with appressed hairs, somewhat angled: internodes on the lower 
stems longer than the leaves, on the upper shorter, 1-5 cm. long: 
leaves opposite: lower leaves with the apical division 2—3-lobed 
or entire, the 4 lower suborbicular, petiolulate, oval in outline, 
I~2 cm. long, I-I.5 cm. wide ; upper leaves less divided and with 
divisions more approximate, almost sessile: petioles on the lower 
leaves as long as the blade, connate-clasping at the base: the up- 
per leaves and flowers form clusters at the ends of the branches, 
the internodes probably elongating later : flowers from the lowest 
axils of the branches, on long, slender, erect or horizontally 
spreading peduncles which are as long as or shorter than the 
leaves: calyx with triangular-subulate divisions, hairy on both 
surfaces, with linear auricles half as long as the sepals : corolla 
white, rotate-campanulate, 5 mm. long, with broad obovate divi- 
sions nearly 4 mm. wide and hairy on the outside : appendages at- 
tached by one side, the freed edge somewhat laciniate : stamens 
with the filaments inserted on the base of the corolla, longer than — 
the tube : ovary hairy above the middle, ovoid : style divided half 
way with spreading lobes: capsule not ripe. 

This was collected by Mrs. C. C. Bruce on Big Chico, Butte 
County, May, 1897 (no. 2037). 

“ 23. Nemophila fallax sp. nov. 

Widely spreading from the base and dichotomously branching 
above with erect or spreading branches, glaucous, hispid with 
fine, retrorsely spreading bristles, ribbed ; lower internodes about 
twice as long as the leaves, about 6 cm: lower leaves ovate in 
outline, with 5-7 divisions: these petiolulate, orbicular, entire or 
2-3-lobed; upper leaves much smaller, 2—3-lobed, aggregated 
with the flowers at the ends of the branches: petioles equal or 
shorter than the blades, hispid ciliate, dilated and clasping at base : 
flowers white, on slender axillary peduncles from almost the 
lowest axils: peduncles shorter than the leaves, at first erect, later 
spreading with the flowers nodding: sepals thin, veiny, hispid on _ 
both surfaces, lanceolate, 3 mm. long: auricles ovate, 1 mm.long, _ 
deflexed spreading: corolla rotate-campanulate, with the divi- 
sions twice as long as the tube, together about 5 mm. long, hairy 
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on the outside, of thin texture, no hairs or appendages at base; 
divisions retuse or emarginate at apex, 3 mm. wide: stamens 
with filaments longer than the tube of the corolla inserted at the 
base: ovary globular with the style branches surpassing the calyx 
forked half way down: fruit not seen. 

This is similar in general appearance to NV. g/auca with which 
it was included by the collector. The pubescence is more spread- 
ing, the branching is more open, the leaves thinner and more 
openly divided while as can be seen in the figures the flowers are 
quite different in the shape and size of calyx and corolla which are 
also much thinner in texture; and lastly the corolla is without 
any hairs or appendages in the throat or at the base. 

It was collected by Mrs. C. C. Bruce on Big Chico Creek, 
May, 1897. It is part of her no. 2037. 

“24. Nemophila exigua sp. nov. 

Stems simple or branching from the base, slender, erect, al- 
most glabrous ; internodes 2—3 times as long as the leaves, about 
3 cm.: leaves opposite, about 1 cm. long, broadly oblong to 
orbicular in outline, simply 5—7-lobed with the lobes generally 
Opposite regular, entire and mucronulate, hispid with appressed 
hairs, petiole from almost none to slightly longer than the blade, 
broad, dilated and clasping at base: peduncles rather stout, 
spreading with the fruiting calyx nodding: calyx with triangular- 
subulate divisions, 2 mm. long, glabrous except near the bristly - 
ciliate margin : auricles linear, more than half as long as the divi- 
sions: corolla white, dotted with violet, rotate-campanulate, 3 
mm. long, with divisions as long as the tube, somewhat hairy on 
the outside; appendages at base of 2 narrowly linear scales which 
are hairy on the free side: stamens a little longer than the tube 
of the corolla, inserted at its base ; anthers cordate: ovary hispid, 
Ovate: style divided above the middle, shorter than the calyx : 

pod purple, orbicular, 1-2-seeded: seeds orbicular, covered with 
Scattered scales, irregularly pitted with the calyptra, stipe-like. 

This was collected by George Hansen, at Stony Creek, Am- 
ador County, March 26, 1896 (no. is22). 

v25. Nemophila pulchella sp. nov. 

Stems widely branching from the base and above, slender, 
weak, decumbent or supported by other plants, becoming 3 dm. 

Ong, cinereous with retrorsely spreading, stiff, white hairs, ribbed 
_ With the ribs on the lower part becoming winged ; longest inter- 
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nodes 10 cm.; lower leaves opposite, upper alternate, ovate in 

outline, 1-4 cm. long, divisions usually 5, the upper 3-lobed with 
orbicular mucronate divisions, the lower distant, petiolulate, 3- 

lobed ; upper leaves with the lobes more approximate, and with 
shorter petioles: peduncles long, capillary, spreading or reflexed, 
half as long as the long internodes, longer than the upper, shorter 
ones: calyx with linear divisions extending almost to the base, 
veiny, hispid externally, sparingly hairy within, 2 mm. long, less 
than 1 mm. wide: auricles button-like or even wanting: corolla 
rotate-campanulate, blue or rarely white, 6-8 mm. across; divi- 
sions obovate-oblong, hairy on the outside in lines, glabrous within ; 

appendages of two narrow, linear scales inserted between the sta- 
mens by one side, the free side ciliate on the margin: stamens 
with filaments longer than the tube of the corolla, inserted at the 
base: anthers oblong: ovary and lower part of style densely 
hispid: style forked almost half way: seeds 2-4, corrugated, 
with cap-like calyptra. 

This beautiful little Mesmophila is distributed through the lower 

mountains of the southern Sierra Nevada. Specimens have been 

examined from Sequoia Mills, Fresno County, from Kaweah in 

several distinct localities and with several specimens showing vari- 

ation in foliage, habit and size of flowers. These were all collected 

by the writer. They grew in the shade of brush. Besides there 

are three specimens collected by Dr. G. Eisen in the foothills of 

the Sierra, probably from the same region, and three from C. A. 
Purpus collected in the Chaparrau belt, in the brush, Bear Creek, 

_ Tulare County, altitude 3000-5000 ft. (no. 1720). It flowers in 
April and May. 

» 26. Nemophila alata sp. nov. 
Stems several from the base, simple or branching above, erect 

but weak, apparently succulent, glabrous, sometimes spotted with 
purple, flat with wings broader than the axis, together 2 mm. 
wide : internodes about as long as the leaves, generally shorter 
than the peduncles, varying from 2~5 cm.: leaves almost reg- 
ularly 5-7 pinnately parted, veiny, sparingly pubescent with hairs _ 
scattered or chiefly on the veins : divisions oblong, mucronate, the _ 
upper three somewhat confluent, the lower almost falcately spread- 
ing : petioles equalling or shorter than the blades, 2-4 mm. wide, 
dilated at the connate-clasping base which is sparingly ciliate: 
flowers from all the axils, on glabrous, winged, horizontally 
spreading peduncles which are about 4 cm. long: divisions of — 
the calyx linear-subulate, 3 mm. long/in flower, veiny, hispid on the _ 
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outer surface, glabrous on the inner, ciliate: auricles becoming 
almost as long as the divisions, strongly declined and _ hispid : 
corolla rotate-campanulate, 5.5 mm. long: divisions longer than 
the tube, obovate, emarginate, 3 mm. broad, with two rows of hairs 
between the filaments at base : stamens with filaments as long as 
the corolla tube and cordate-acuminate anthers : ovary hispid at 
summit and at the base of the style : style divided half way to the 
base, stigmas capitate : capsule orbicular, or ovate, margined, ap- 
parently flattened, glabrate, veiny under the lens, 5-6 mm. in 
diameter : seeds about 4, oblong, obscurely pitted : calyptra promi- 
nent and scrobiculate. 

This well-marked species was collected by Hy hi. Brown, near 

Clear Creek, Butte County, California, March 3-22, 1897, being 
no. 173 of his collection. 

/27. Nemophila rotata sp. nov. 

Stems one or several from the root, decumbent or ascending, 
about 12 cm. long, rather slender, angled, hispid with stiff, fine, 
spreading bristles, internodes longer or shorter than the leaves, 
from .5—3 cm.: leaves opposite, obiong in outline, 3—7-lobed, 5 

mm. to 2 cm. long, 2 mm.—12 mm. wide, tapering at base to a 
broad margined petiole as long as the blade and dilated, connate- 
Clasping at base, forming prominent nodes when the stems grow 

old, bristly-ciliate, especially near the base: divisions suborbicular, 
entire or more rarely lobed or toothed, mucronate: rachis as 
wide or slightly wider than the petiole ; surface with the veins dis- 
tinct, paler on the lower than the upper surface, the appressed 

hairs spreading: flowers from the lowest axils, soon deflexed on 

elongating, somewhat tortuous peduncles, which are densely hispid 
with horizontally spreading bristles and in length generally exceed 

the internodes: calyx with the divisions almost to the base, trian- 
gular subulate, 2 mm. long, hispid on both surfaces, near the apex 

on the inner: auricles linear, spreading, somewhat elongating in 
fruit : corolla bright blue, rotate, 9 mm. in diameter : divisions 

Ovate-oblong, obtuse or acute at apex, extending almost to the 

base: basal scales, linear, hairy, attached by the base on each side 

of a filament : filaments and anthers violet, the former more than 

half as long as the petals, the latter heart-shaped: style divided 
almost to the base, ovary densely hispid: seeds 4-8, minutely 
Scrobiculate and obscurely corrugated, the caruncle covered with 

a deciduous, stipe-like, curved calyptra. : 

This Memophila was first collected by C. R. Orcutt in the Can- 

tillas Mountains, Lower California (no. 1128), July 5, 1889. On 
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February 28, 1891, it was collected by the writer near San Diego. 

It is easily distinguished from all the other species by the dis- 

tinctly rotate corolla. It has apparently the same habit of bury- 

ing its seeds in the ground that is shared by JV. sepulta Parish and 

N. humifusa Kellogg. 

Explanation of Plates 15-20 

In these plates the figures of the dissected flowers are enlarged five times; the 
leaves are the natural size. 

PLATE I5 

Fic. 1. NMemophila humifusa Kellogg. Lake Merced, a, b, c; Mount Diablo, d, 

e, f; Cuyama, g, h, i. 
Fic. 2. Nemophila sepulta Parish. a, b, c. 
Fic. 3. Memophila quercifolia Eastwood. a, b, c. 
Fic. 4. Memophila Austinae Eastwood. a, b, c. 
Fic. 5. Memophila macrophylla Eastwood. a b, c, d. 
Fic. 6, Nemophila inconspicua Eastwood. a, b, ¢, d. 

PLATE 16 

Fic. 7. Memophila pustulata Eastwood. a, b, c. 
Fic. 8. Nemophila micrantha Eastwood. Lagunitas Lake, a, b, c, d; Mill 

Valley, e, f, g; near Mendocino City, h, i, j. 
Fic. 9. Memophila Kelloggii Eastwood. a, b, c, d, e. 
Fic, 10. Memophila Plaskettii Eastwood. a, b, c. 

PLATE 17 

Fic. 11. Memophila exilis Eastwood. a, b, c, d, e. 
Fic. 12, Memophila humilis Eastwood. a, b, c, d. e 
Fic. 13. Memophila nana Eastwood. a, b; és 
Fic. 14. Nemophila Congdoni Eastwood. a, b, c, d. 

. PLATE 18 

Fic. 17. Memophila hispida Eastwood. a, b, c. 
Fic. 18. Nemophila divaricata Eastwood. Author’s collection a, b, c, d; col- 

lection of T. S. Brandegee, e. f, g. 
Fic. 19. Memophila tenera Eastwood. a, b, ¢, d, e. 
Fic. 20. Memophila gracilis Eastwood. a, D,. b. 

PLATE I9 
Fic. 21. Nemophila nemorensis Eastwood. a, Bo; al, 
Fic. 22. Nemophila glauca Eastwood. a, b, c. 
Fic. 23. Memophila fallax Eastwood. a, b, c. 
Fic. 24. Nemophila exigua Eastwood. a, b, ¢, a. 
Fic. 25. Nemophila pulchella Eastwood. a, b, ¢;4,.¢. 

PLATE 20 © 

Fic. 15. Memophila flaccida Eastwood. a, b, py: a Ag i 
Fic. 16. Nemophila inaequalis Eastwood. a, b, e, d, b, 
Fic, 26. Nemophila alata Eastwood. a, b, c. 
Fic, 27. Memophila rotata Eastwood. a, b, cyd. 



Riccia Beyrichiana and Riccia dictyospora 

By MARSHALL A. Howe 

In the course of some remarks at the meeting of the Torrey 
Botanical Club held on December 11, 1900, the writer made al- 
lusion to the probable rediscovery at Athens, Georgia, by Mr, R. 
M. Harper, of Riccia Beyrichiana—a species which is alleged to 
have been discovered in this country about seventy years ago by 
Herr Beyrich and has of late been a subject of considerable doubt 
inasmuch as nothing apparently like it had been met with since. 
It was our intention, as expressed to some at the time, to secure, 
if possible, a portion of Beyrich’s original plant before publish- 
ing any notes on Mr. Harper’s specimens, in order that the 
determination might not rest upon description alone. In the 
original description nothing at all is said of the spores, from which, 
in this genus, important specific characters are now drawn. Three 

years ago, Herr Franz Stephani gave a new diagnosis of the species, 
including an account of the spores, but this description was in a 
few respects somewhat out of harmony with Mr. Harper's plants 
and increased the desire on our part to see the specimens of Bey- 
rich’s own collecting. A loan of the desired original from the 
Lindenberg herbarium, now preserved in the Naturhistorisches 
Hofmuseum at Vienna, has recently been obtained through the 
courtesy of Dr. A. Zahlbruckner. And a careful comparison of 

Beyrich’s plant with that of Mr. Harper has led to the unexpected 
_ Conviction that the two plants are absolutely distinct from each 

other. 

Some further reference to the brief history of Riccia Bey- 
richiana may be of interest at this point. The species was originally 
described in Lehmann’s “ Novarum et minus cognitarum Stir- 

pium Pugillus Septimus,” published in Hamburg in 1838. Like 
several other parts of this work, the seventh Pugillus contains 

the diagnoses of numerous new Hepaticae, diagnoses which are 

commonly ascribed to the joint authorship of Lehmann and 

Lindenberg though it is occasionally suspected that Lindenberg 
161 
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was chiefly responsible for them. The fact that Lindenberg had 

already, only two years before, published his classical ‘‘ Mono- 

graphie der Riccien”’ makes it very probable that this /zccza, at 

least, would have received his special attention. iccta Beyri- 

chiana was, however, a MS. name of Hampe’s under which, as it 

would seem, Hampe had communicated the plant to one or 

the other of the authors of the work. It is stated in connec- 

tion with the first description that the plant was collected by 

C. Beyrich in North America, between Jefferson and Gainesville, 

there being no intimation as to what part of North America these 

two towns might be found in. But from what is known of Bey- 

rich’s travels and of American geography, it is evident that the 

Jefferson and Gainesville in question are in northern Georgia, where 

these two towns are county-seats, lying fifteen or twenty miles 

apart. Jefferson, by the way, is, according to Mr. Harper, less 

than twenty miles from Athens, where the plant recently suspected 

to be &. Beyrichiana was collected. To return to our bibliograph- 

ical sketch, an abridged description of the species, a few years after 

its publication, was included in the Synopsis Hepaticarum of Gott- 

sche, Lindenberg, and Nees, and then, in 1856, an English ab- 

stract of this was given a place by Sullivant in the second edition 

of Gray’s Manual. In some unaccountable way, Sullivant ascribed — 

the plant to Tennessee. In Professor Underwood’s ‘‘ Descriptive 

Catalog of the North American Hepaticae,’”’ published in 1884, 

the species was treated much as by Sullivant, though with more 

reference to the original description. But in some critical notes on 

the American species of Riccia published by Professor Underwood 

in the Botanical Gazette in 1884, Riccia Beyrichiana was omitted 

on the ground that there was no recent evidence that it was a 

member of our flora. 

In 1898, however, Herr Stephani, in his Species Hepaticarum, 

states that he has seen Beyrich’s plant, that it was collected in 

Jefferson, North America, and that it is doubtless a good species. 

And he gives a new and somewhat detailed description of it. 

After an examination of the Lindenbergian material, we concur 

with Herr Stephani in the opinion that Riccia Beyrichianais a valid — 

species. The pocket in the Lindenberg herbarium is marked 

clearly ‘Int. Jefferson & Gainsville, 13/8 33. Beyrich. Mis. 
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Hampe 1837,” and in view of the little attention which the collec- 
tion of the Ricczae has as yet received in this country it seems to 
us that it is too early to suspect that everything in this connection 
is not just as it purports to be. Herr Stephani’s description* 
leaves little to be desired outside of a more detailed account of the 

spores, which we have supplied below in course of comparison with 

Mr. Harper’s plant. The specimens collected by Mr. Harper 
represent, we believe, a hitherto unrecognized species which we 

_ would characterize as follows : 

Riccia dictyospora sp. nov. 

Thallus simple or once dichotomous, forming irregularly gre- 
garious patches, finally oblong or elongate-obovate, rarely sublin- 

ear, 4-10 mm. x I-2 mm., reticulate above, light green (when 
dry) with at length a narrow dark-purple border; median sulcus 
acute and somewhat pronounced toward the apex ; ventral scales 
entire, purple at maturity, slightly exceeding the thin submem- 
branous ascending thallus-margins ; width of transverse sections 
of the thallus 1.5-3 times their height, the ventral outline 
rounded-convex or somewhat flattened, air-canals narrow and ver- 

tical, special cells densely filled with a yellowish granular sub- 
stance (‘oil-body” cells) usually abundant: primary epidermal 
cells oval-papilliform, soon collapsing, leaving more or less per- 
sistent cup-like vestiges : monoicous : antheridial ostioles not ele- 

_vated: spores brown, rather translucent, soon exposed by the 

rupture of the overlying parts, 95-116 # in maximum diameter, 
scarcely angled, somewhat flattened, wholly destitute of wing-mar- 

gins, almost uniformly areolate over entire surface, in optical sec- 
tion appearing densely beset on all sides with short truncate 

spines or papillae; areolae of the outer face 8-12 y in width, 

often less perfect in the middle of the face ; areolae of the inner 

faces so similar to those of the outer as not to be readily distin- 

guished at first sight, yet slightly larger and less regular, with 

somewhat less elevated boundaries. : 

On moist granite rock near Oconee River, Athens, Georgia 

(alt. 183 m.), Roland M. Harper, June 26, 1900, no. 68a. 

In Riccia dictyospora the markings of the spore-wall are de- 

veloped over its entire surface with a rare uniformity, the areolae 

being carried over the rounded scarcely perceptible wingless angles 

with little interruption. That there is, however, a difference in the 

* Bull. Herb. Boiss 6: 318. 1898. 
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development of the inner and outer faces becomes especially ap- 
parent when these faces are compared in profile. The spines or 
papillae of the outer face are then seen to be considerably longer, 
projecting 6—9 y, while those of the inner faces project only 4 or 5 yu. 

Riccia Beyrichiana, with which, on account of its dark purple 
lower surface and the geographical association, Riccia dictyospora 
is perhaps most likely to be confused, is a considerably smaller 
plant* with thick rounded-obtuse, or, at the thallus-apex, merely 
acute, margins, which occasionally bear short cilia. In R. dictyos- 
pora, on the other hand, the thallus-margins are thin and submem- _ 
branous and no cilia have been seen. But more striking distinctive 
characters are to be found in the spores. In Riccia Beyrichiana 
the mature spores are so extremely opaque that very little 
can be made of their surface-markings until they have been well 
saturated with glycerine after having been soaked out in water. It 
is nevertheless seen at once that they are distinctly angular, though 
often flattened or irregular in form, and that they are very large, 
measuring 116-140 # in maximum diameter. In glycerine it can 
be determined that the inner faces are almost absolutely smooth, 
being roughened only by very fine granulations or sometimes by a 
faint suggestion of areolae. The outer face bears areolae which 
are 15-20 # in diameter—much larger thanin R. dictyospora. The 
boundaries of these areolae are less elevated than in many species 
of Riecia and the outer face as a rule appears rather obscurely pap- 
illate, yet in profile view it sometimes exhibits papillae 4 or 5 in 
length. The seams or wings at the angles of the spore are often 
narrow and obscure, but they sometimes broaden here and there 
into expansions 6-8 y in width. It is possible that the opacity of 
the spores of Beyrich’s plant has slightly increased during the many 
years of preservation, but age can be in no way responsible for the 

* None of the specimens that we have seen from the Lindenberg herbarium is more 
than 5 mm. long and when soaked out they measure only .6-.8 mm. in width, though - 
it is probable that after nearly seventy years of drying they do not quite regain their 
former dimensions. In regard to length, however, it is to be noted that Lehmann and 
Lindenberg in the original diagnosis (Lehm. Pugill. 7 : 1. 1838) describe the “fronds” 
as ‘2-4 lineares,’’ while Stephani (/. c.) has recently described them as ‘‘ usque 10 
mm.’’ The antheridia of Riccia Beyrichiana we have not seen, paucity of material ie 
standing in the way of extended search, so we are unable either to confirm or deny mae 
Stephani’s statement that the species is monoicous, il 
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other important characters which distinguish the spores of Réccia 
Beyrichiana from those of R. dictyospora. Age has not made the 

mature spores of Riccia Beyrichiana the more angular, it has not 

increased their size, it has not left more or less of a wing at their 

angles, it has not smoothed off their inner faces, and it has not 

doubled the diameter of the meshes of the outer face. 

We do not know of any Ricca hitherto published which seems 

very closely allied to R. dictyospora. Among American species, 

Riccia Americana and R. Austini resemble it in the entire absence 

of wing-margins to the spores but in other respects have little in 

common with our plant. 

Riccia Beyrichiana apparently remains a species unknown ex- 

cept from the original collection of August 13, 1833. It is to be 

hoped that botanists resident in the Southern States and those 

traveling in that region will consider its rediscovery a problem 

worthy of their attention. 
COLUMBIA UNIVERSITY, II February, 1901. 



The Genus Teucrium in the Eastern United States 

By EvuGENr P. BICKNELL 

Here and there along the shores of the Hudson near New 

York, grows a germander with palest pink flowers. The plant 

has long been familiar to me and, in accordance with established 

usage, I have always known it as the 7eucrium Canadense of Lin- 

naeus—the single species of the genus credited generally to the 

eastern states. 

In Maine, some years ago, the same plant was found growing 

in abundance on stony shores back of the beaches both along the 

ocean and about the mouth of the York River. Here, however, 

there occurred with it at several places a somewhat stouter plant 

having rose-purple flowers which, although greatly resembling 

the other was obviously not the same. 

An added interest came into the matter when, upon the occasion 

of a joint field meeting of the Philadelphia and New York botan- 

ical societies in Bucks County, Pennsylvania, on July 4, 1899, @ 
-germander just in flower along the shores of the Delaware River 

was readily seen to be different from the two which had been 
previously met with ; and even more interesting was the receipt of 

specimens collected on the shores of Lake Champlain by Mr. W. | 
W. Eggleston which again it was impossible to correlate satisfac- 
torily with anything before seen. 

An examination of the herbaria of the New York Botanical 
Garden and Columbia University showed that the mass of eastern 
specimens could be readily sorted into two series, one represent- 
ing a coastwise plant, that of the Hudson River—the other being 

the plant of the Delaware and showing it to be our commonest and 
most generally distributed species. In these considerable collections 
the brighter-flowered Maine plant was quite unrepresented and the 
Champlain plant only by a few. examples mostly from the same 
localities from which I had already received it. In addition two 
specimens from Michigan possessing characters not shared by any — 
of the others were especially noteworthy, as well as a typical ex- 
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ample of 7: occidentale Gray from as far east as Lake Ontario, A 
detailed study of the whole subject gave the very unexpected re- 
sult that six species instead of two are to be credited to our east- 
ern flora. 

In these circumstances it becomes necessary before pursuing 
the subject further to inquire into the exact significance of the 

Linnaean names 7. Canadense and T. Virginicum, both applied to 

plants of the Eastern United States. In Species Plantarum we 

find that the former species was based primarily on the Chamaedrys 

Canadensis of Tournefort and that under it a specimen of Grono- 
vius’ is also cited, but with a mark of doubt. The 7: Virginicum 

was based alone on a Gronovian species. 

When in London three years ago, Professor Underwood kindly 

undertook to look into the matter of the Linnaean types. The 

specimen underlying 7: Virginicum was searched for with the as- 

sistance of Mr. Britten both in the British Museum and at the 

Linnaean Society rooms; it was not to be found and is probably 

not now in existence. 

The specimen doubtfully cited by Linnaeus under his 7, Cana- 

dense was, however, brought to light at the British Museum. It 

proved to be “ wholly unsatisfactory ’’ and was regarded both by 

Mr. Britten and Professor Underwood as a pathological plant. 

However, from the careful notes and sketches of the leaves made 

by Professor Underwood I have little doubt that the specimen is 

actually our common coastwise plant. On the other hand Tourne- 

fort’s description of his Chamaedrys Canadensis, the actual type of 
the Linnaean species, although unsatisfactory, points with reason- 

able certainty to our common inland species; his words “ wrtice 

_ folio subtus incano”’ apply with ready appropriateness to this plant 

while scarcely to be suggested by the narrow-leaved coast form. 

‘The name 7 Canadense, therefore, while not wholly free from un- 

_ certainty now that six species present themselves, may fairly be 

retained for our more inland plant, and fortunately so since this - 

Species being the most widely distributed and commonest of all 

may be accepted as the one for which the name has been more 

€specially used. 

| As to T. Virginicum of Linnaeus the evidence deducible from 
_ the words of Gronovius, all that remains to us, allows scarcely a 
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doubt that it was nothing else than the Chamaedrys Canadense of 
Tournefort and that therefore the name 7. Virginicum L. has quite 
properly been considered a synonym of 7. Canadense L. At the 
same time it is fairly clear that Gronovius recognized both of our 
most common species, a discrimination of nearly two hundred 
years ago which has remained unverified to the present day. 

But a further interest attaches to Linnaeus’ treatment of his T. 
Canadense. In his remarks touching it he refers descriptively to 
a plant from ‘‘ Canada”’ and also to one which he had in cultiva-_ 
tion. The latter, again, can scarcely be other than his 7: Virgint- 
cum, but the former by the clearest indications of probability was 
the Lake Champlain species of which I have spoken and which is 
perfectly distinct from the species with which Linnaeus associated 
it. Therefore of the six species now to be recognized it appears 
that two only have ever received distinctive names. 

TrucriuM CaNADENSE L. Common Germander 
Erect, from .5 to over 1 dm. high, simple or above with several 

flowering spikes: stem and inflorescence closely canescent-pu- 
bescent : leaves rather thin, ovate to ovate-oblong or narrower, 
rounded or rarely subcordate at base, acute or acuminate at apex, 
6-14 cm. long, 2.5—5 cm. wide, closely and often irregularly dentate- 
serrate, above green and thinly appressed-hirsutulous to glabrate, 
hoary-pubescent beneath, the canescent petioles 5-12 mm. long or 
shorter on the upper leaves : calyx often purplish, canescent, 5-7 
mm. long, turbinate, the upper teeth acute or obtuse, the lower 
pair slightly longer, triangular-subulate : bracts mostly not sur- 
passing the mature calyx : spikes dense : corolla pink, 15-20 mm. 
long, the outer surface minutely glandular-puberulent. 

Western New England to Georgia and southern Texas, west 
to Arkansas. Low grounds and river shores, June—July. 

New York: ex Herb. Torrey; Head of Seneca Lake, Gray. 
PENNSYLVANIA : Point Pleasant, E. P. B.; Nockamixon Rocks, 

H. H. Rusby ; Sayre, W. C. Barbour ; Easton, A. A. Tyler. 
Oun1o: Columbus N. L. Britton. ol es 
West Vircinia : Ripley, C. F. Millspaugh ; Bayard, C. F.M. 
Nort Caro.ina: Biltmore. 
SoutH Carona: Pickens County. 
Georaia : Macon, J. K. Small. 
TENNESSEE : Henderson, S. M. Bain ; Knoxville, A. Ruth. 
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Kentucky : C. W. Short, M.D.; Lexington, R. Peter. 
Missouri: Watson, B. F. Bush. 

Arkansas : Dr. Pitcher. 
Kansas: Ft. Riley, E. E. Gayle, J. B. Norton. 
InpIAN TERRITORY: Dr. Edward Palmer. 
Texas: Kerryville, A. A. Heller. 
Mexico: Sonora, Geo. Thurber, no. 698, probably var. 

angustifolium Gray. 
Arizona: Tucson, C. G. Pringle, probably var. angustifolium 

Gray. 

NeEpRASKA: Mead, P. A. Rydberg. 
Iowa: Debora, E. W. D. Holway. 
Wisconsin : Milwaukee, Dr. H. E. Hasse. 

“Teucrium littorale sp. nov. Coast Germander 

Pale and canescent, 30-50 cm. high, erect or assurgent, often 
with ascending branches: leaves thickish and rugose-veiny, nar- 
rowly oblong or sometimes broader, narrowed into the petiole, 
acute or obtusely pointed, closely fine-serrate or becoming un- 
equally somewhat dentate-serrate, 6-11 cm. long, 1.5—4 cm. wide, 
when dry the upper surface minutely papillose-roughened beneath 
the soft appressed pubescence; petioles 5-10 mm. long: spikes 
Narrow, often interrupted ; bracts about the length of the calyx: 
calyx small, 4-5 mm. high, becoming somewhat gibbous-urceo- 

_ late, the teeth short, the upper ones obtuse: corolla pale pink, 
about 15 mm. long, loosely pilose without. — 

On or near the coast, Maine to Florida, July-August. 
Maine: York Harbor, Aug. 26, 1896, E. P. B. Type, in 

Herb. N. Y. Bot. Gard. 

Massacuusetts : Nantucket, E. P. B. 

New York: Ft. Washington, E. P. B; Long Island, ex 

Herb. Torrey, Sag Harbor, N. L. Britton. 
MaryLanp: Stocton, H. H. Rusby. 

Vireinta: Norfolk, N. L. Britton, A. A. Heller. 

SoutH Carortna: Charleston, L. R. Gibbes. 

FLorrpa: Chapman; Duval Co., L. H. Lighthipe ; Jackson- 

ville, A. H. Curtiss. 

~ Teucrium roseum sp. nov. Maine Germander 

Rather stout and deep green, 30-70 cm. high, the stem soft 

Pubescent or downwardly villous, often with ascending branches 
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above: leaves short-oblong or oblong-ovate, cuneate at base, 

acute or acuminate at apex, irregularly dentate-serrate or somewhat 
cut-serrate with numerous subspreading teeth, more or less densely 
hoary-tomentose beneath, softly pilose-pubescent above, 6—g cm. 
long, 2.5—4.5 cm. wide, the slender petioles hoary-pubescent, 10- 
15 mm. long: inflorescence hoary-villose : calyx often purplish, 5— 
7 mm. long, the upper tooth acute, the lateral ones obtuse, the 
lower pair but little longer, triangular-subulate ; pedicels very 
short: bracts usually longer than the calyx, ciliate-fringed : cor- 
olla rose-purple, somewhat smaller than in 7: /ittorale and less ex- 
serted, more or less pilose-bearded. 

Coast of Maine, August-September, York Harbor, Aug. 18, 

1896, E. P. B. Type in Herb. N. Y. Bot. Gard. Mt. Desert, 
mus. 10, 1807. -E: P.B: 

TEUCRIUM OCCIDENTALE Gray. Western Germander 

From 30-80 cm. high, becoming erectly branched above, the 
dense narrow spikes either short or flexuously elongated : stem 
and petioles villous-hirsute with spreading or recurved hairs, the 
inflorescence densely hirsute and viscid-glandular ; leaves ovate- 
oblong, narrower or broader, 4-9 cm. long, 1.5—3 cm. wide, mostly 
rounded at base, acute and sharp-serrate, papillose-hirsute above, 
tomentulose or hirsute-pubescent beneath with spreading hairs on 
the larger veins, petioles 10-20 mm. long: bracts mostly shorter 
than the calyx: calyx often purple, 5 mm. long to the acute upper 
teeth, the elongated lower teeth more or less stiffly lanceolate- 
subulate : corolla pinkish-purple, 8-12 mm. long, tomentulose and 
glandular without. 

Ontario and Missouri to California and British Columbia, 
August. 

Ontario: Kingston, J. Fowler. 
New York: Manitou Beach, Lake Ontario, N. L. Britton. 
Oun1o: Riddell, 1834. 
Missouri: Jackson Co., B. F. Bush. 
NEBRASKA: P. A. Rydberg. | 
Iowa: Armstrong, R. I. Cratty; Ames, L. H. Pammel and ~ 

C.-R., Ball. 

CoLorabo: Canyon City, Miss Alice Eastwood. 
Arizona: Fort Apachee, Mrs. R. W. Hoyt. 
Cauirornia: Valley of the Sacramento, Wilkes Expedition, — 

nO, 133%: | 
British CoLtumBia: John Macoun. 
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‘ Teucrium boreale sp. nov. Northern Germander 

Erect or ascending, rather slender, often widely branched from 
the base, from 30 to 80 cm. or more tall: stem loosely pubescent 
with recurved hairs, especially on the angles, to glabrate, the in- 
florescence somewhat villous-pubescent, scarcely if at all glandu- 
lar : spikes rather short or the terminal one elongated, often inter- 
rupted and somewhat flexuous: leaves thin or membranous, 
ovate-oblong to oblong-lanceolate, sometimes narrowly so, 5-10 
cm. long, 2-3.5 cm. wide, acute at the apex, rounded or narrowed 
at the base, more or less regularly sharp-serrate to dentate-serrate, 
above minutely hispidulous puberulent, beneath thinly tomentu- 
lose, or sometimes glabrate throughout: petioles of the main 
leaves becoming 10-20 mm. long: bracts mostly shorter than the 
calyx, ciliate: calyx thin, campanulate, 4-5 mm. long, the sub- 
equal teeth short and broad, the lateral pair very obtuse: corolla 
purplish-pink, 12-15 mm. long, about three times the length of 
the calyx, loosely short-pubescent and dotted with minute glands, 
the terminal lobe broad. 

New Hampshire to northern New York, August. 

New HampsuirE: Lyme, W. W. Eggleston. 

VERMONT: Alburg Springs and Rutland, W. W. Eggleston ; 
Burlington, Grant. 

New York: West Point, ex-Herb. Torrey; Westminster 

Park, Miss E. Babcock. Type from Vermont, in Herb. N. Y 
Bot. Garden. 

~ Teucrium menthifolium sp. nov. Mint-leaved Germander 

Sparsely hirsute-pubescent with recurved hairs to nearly gla- 
brous except the inflorescence, smaller and less branched than 7. 
occidentale, the denser spikes shorter, with the bracts often con- 
spicuously elongated and foliaceous, the pubescence not viscid nor 

glandular : leaves firm and thickish, pale green, minutely pubescent 

to glabrate above, white-veiny and thinly tomentulose beneath, with 

longer hairs on the veins or glabrate, lanceolate or narrowly ob- 

long, narrowed or contracted at the base, 5-9 cm. long, 2-3 cm. 

Wide, acute or acuminate at the apex, somewhat regularly sharp- 

Serrate: calyx 5-6 mm. long, narrowly campanulate, the teeth 

shorter and less rigid than in 7. occidentale, the lateral obtuse, the 

lower pair only slightly longer: corolla pink, short, sometimes not 
twice the length of the calyx, thinly pubescent and glandular, the 
terminal lobe small, often not broader than the lateral ones. 

CentraL Micuicgan: Alma, July 17, 1890, August, 1892. 
Charles A. Davis. Type in Herb. Columbia. 
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Synopsis of the Species 

Pubescence of stem more or less closely hoary. 
Canescently short-pubescent : leaves ovate-oblong, rounded at base, the upper sur- 

face thinly hispidulous to glabrate : corolla pink, minutely glandular-puberulent. 
1. 7. Canadense. 

Downy-canescent: leaves narrowly oblong or broader, the base narrowed, the 
upper surface soft-pubescent : corolla pale pink, loosely pilose. 

2. 7. littorale, 
Soft-pubescent or downwardly villose : leaves oblong-ovate, cuneate at base, pu- 

bescent above : corolla rose-purple, pilose-bearded. 3. J. roseum. 
Pubescence looser, of longer spreading or recurved-spreading hairs. 

Pubescence usually dense and spreading, the inflorescence hirsute and glandular- 
viscid. 4. Z. occidentale, 

Pubescence shorter and sparser, the inflorescence not glandular-viscid or scarcely so, 
Leaves thin, bracts short: corolla about three times the length of the calyx. 

5. TZ. boreale. 
Leaves firm, bracts often elongated: corolla about twice the length of the 

calyx. 6. 7: menthifolium. 



Further Studies on the Potentilleae 

By P. A. RYDBERG 

|. WEST AMERICAN SPECIES 

* Potentilla horrida sp. nov, 

_ A stout perennial with very thick woody root and a short cau- 
dex covered with the thick coriacious brown remains of old 
leaves: stems ascending, 1.5-4 dm. high, stout, few-leaved, hir- 
sute-villous: petioles of the basal leaves 5-10 cm. long, stout, 
densely hirsute-villous, broadened at the base and surrounding the 
stem : leaves digitate; leaflets usually 5, linear-oblong or oblong- 
lanceolate, obtuse, crenulate, 3-5 cm. long, 7-12 mm. wide, densely 
pubescent on both sides, almost velvety : pubescence at first white, 
later on brown, consisting of tomentum and longer silky hairs: stem- 
leaves similar or trifoliolate, much smaller; the upper subsessile ; 
the stipulates lanceolate to linear-subulate, 1-3 cm. long, adnate to 
the petioles: cyme rather congested: hypanthium and calyx 
densely pilose: bractlets lanceolate, acute, about half as long as 
the ovate-lanceolate sepals which are about 5 mm. long: petals 
yellow, broadly obovate, about 7 mm. long. 

A species of the gracilis group, but resembling most P. Haema- 

tochrus in habit and pubescence. It differs, however in the coarser 

pubescence, the 5-foliolate, instead of 7-foliolate leaves and the 

yellow petals. The type specimens were found at an altitude of 

2250 m. 

Mexico, State of CHiHuAHUA: Sierra Madre, near Colonia 
Garcia, 1899, Townsend & Barber, 16. 

~ Potentilla brunnescens sp. nov. 

A tall strict perennial with short scaly rootstock : stem 4-5 

dm. high, pubescence, especially above, tinged with brown or pur- 

Plish : basal leaves digitately 5—7-foliolate ; petioles often 2 dm. 

long, villous with spreading hairs ; leaflets 4—7 cm. long, broadly 
oblanceolate in outline, brownish strigose on both sides, paler be- 

neath, pectinately divided to near the midrib ; segments linear, ob- 
tuse : stem-leaves similar but short-petioled or subsessile, smaller : 

cyme many-flowered, corymbiform : hypanthium and calyx vil- 
lous-strigose : bractlets linear, obtuse, about half as long as the 

1738 
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ovate-lanceolate, acute sepals: petals yellow, 5-6 mm. long, ob- | 
ovate, about one fourth longer than the sepals. 

The species is a member of the gracilis group and nearest re- 

lated to P. flabelliformis, from which it differs in the light brown 

or yellowish pubescence and the lack of tomentum on the lower 

surface of the leaves. The type was collected at an altitude of 

nearly 2000 m. 

Wyominc: Spread Creek, in the Teton Forest Reserve, 1897, 

F. Tweedy, 212. 

“Potentilla Townsendii sp. nov. 

A slender perennial with a deep root and a short caudex, 
covered by the brown remains of old leaves : stem ascending, 3-5 

mm. high, sparingly silky : petioles of the digitate basal leaves 7-10 
mm. long, slightly hairy; stipules adnate to the petioles; the 
free portion linear-subulate ; leaflets 5-7, oblanceolate to almost 
linear, serrate, acute, glabrous above, sparingly hairy beneath, 
principally on the veins: stem-leaves 2-3, similar, but with 

shorter petioles: stipule large, 3-4 cm. long, lanceolate or ovate- 
lanceolate: cyme rather open: hypanthium and calyx silky- 
strigose: bractlets linear-lanceolate, equalling the lanceolate 
sepals: petals yellow, broadly obcordate, about 1 cm. long and 
almost twice as long as the sepals. 

This species is perhaps nearest related to P. heptaphylla, but — 
easily distinguished by the narrow leaflets and the larger flowers. 

It was collected at an altitude of about 2250 m. 
Mexico, Stare oF Cutnuanua: Sierra Madre, near Colonia — 

Garcia, July 17, 1899, Townsend & Barber, ros. 

“ Potentilla filipes sp. nov. 
A tall perennial with several stems from the short caudex. — 

Stem 3-5 dm. high, slender, silky-hirsute, simple up to the in- — 
florescence : few-leaved: basal leaves mostly 7-foliolate, digitate, 
with hirsute petioles, 5-15 cm. long ; leaflets obovate to oblanceo- 
late, obtuse, coarsely crenate, 2-6 cm. long, green and sparingly ce 
strigose above, white-tomentose beneath ; stem-leaves similar, but 
smaller, usually 5-foliolate, short-petioled: stipules ovate-lanceo- — 
late, entire: cyme open: pedicels very slender, as well as the — 
hypanthium and calyx silky hirsute and more or less viscid: 
bractlets linear-lanceolate, a little shorter than the lanceolate, acute - 
sepals: petals yellow or somewhat orange, broadly obcordate or 
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obovate and emarginate, 6-8 mm. long, exceeding the sepals : 
stamens about 20. 

This species is nearest related to P. pulcherrima Lehm., and I 

had referred all the specimens cited below, except the type, to that 

species. It differs from P. pulcherrima in the very slender pedicels, 

the total lack of tomentum on the hypanthium and the calyx and 

the evident viscidity of these organs and the pedicels. It grows in 

mountain meadows and on hillsides at an altitude of 2400-3200 m. 

Cotorapo: Wahatoya Cajfion, Spanish Peaks, 1900, Rydberg 

& Vreeland, 6039 (type); West Mancos Cajfion, 1898, Baker, 

Earle & Tracy, 306; La Plata Mountains, 782. 

Montana: Bridger Mountains, 1896, /. H. Flodman, 561. 

‘Potentilla permollis sp. nov. 

A stout hoary perennial. Stems simple, about 6 dm. high, 

densely and softly pubescent with long whitish hairs: basal and 
lower stem-leaves usually 7-foliolate, digitate ; petioles about 1 dm. 
long, pubesccnt : leaflets obovate to oblanceolate, obtuse, coarsely 

cleft nearly half way to the midrib, with lanceolate lobes, densely 
soft-pubescent on both sides, greenish above, white and somewhat 
tomentose beneath: upper stem-leaves 3—5-foliolate, similar, smaller, 

short-petioled : stipules of the stem-leaves large, adnate to the peti- 

ole, ovate, often over 3 cm. long: cyme rather open: hypanthium 

and calyx densely white-pubescent: bractlets linear-lanceolate, 

about equalling the lanceolate sepals: petals yellow, 6-7 mm. 

long, obcordate, exceeding the sepals by about one fourth: sta- 

mens about 20. 

This species is nearest related to P. Blaschkeana; but differs 

principally in the denser and white pubescence and the smaller 

flowers. It grows in meadows. 

WasuINncTon : Endicot, Whitman Co., 1898, A. D. E. Elmer, 

1830. : 

Potentilla obovatifolia sp. nov. 

A low perennial with a thick tap-root : stems ascending or de- 

pressed, 2—3-leaved, 1.5-2 dm. high, sparingly villous : basal 

leaves mostly digitately 7-foliolate with petioles 3-10 cm. long: 

leaflets broadly obovate, obtuse, coarsely crenate-serrate, green 

and sparingly hairy above, white tomentose beneath, .5—3 cm. long : 

stem leaves mostly 3-foliolate, small, short-petioled with broadly 

lanceolate stipules: cymes open but few-flowered : hypanthium 

and calyx densely silky: bractlets and sepals lanceolate, sub- 
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equal : petals obcordate, yellow, about 8 mm, long, nearly twice 
as long as the sepals. 

This species is a member of the concinua group and nearest 

related to P. concinniformis ; but is larger; the leaflets are greener 

and more glabrous above and the bractlets are longer. By the 

size it approaches the gracz/7zs group. 

Mexico: Pringle, 6890. 

“Potentilla Hallii sp. nov. 

A more or less villous-hirsute ascending or decumbent peren- 
nial with a short rootstock or caudex: stem about 3 dm. long, 
sparingly villous-hirsute, terete and light green: leaves mostly 
digitately 5-foliolate or the upper 3-foliolate or simple : basal ones 
with petioles 3-5 cm. long: leaflets obovate, 1~3 cm. long, 
coarsely serrate-crenate, green and slightly hairy above: paler, 
hirsute and sparingly tomentulose beneath: upper stipules ovate, 
entire, 12-15 mm. long: cyme rather open: hypanthium and 
calyx hirsute, more or less tinged with purple: bractlets ovate- 
lanceolate about one third shorter than the ovate acute sepals: 
petals yellow, about 5 mm. long, scarcely exceeding the sepals : 

stamens 20. 

This species is nearest related to P. fastigiata, but is greener 

and with a more open cyme. As to the pubescence of the leaves, 

it resembles P. viridescens ; but is in every respect smaller and 

the stem is not erect. On account of its small size, it could 

just as well be referred to the maculata group as to the graciles. 
The type grew at an altitude of about 1600 m. 

CauirorNiA: Pine Ridge, Fresno County, 1900, Hall & 
Chandler, 182. 

“Potentilla propinqua 
Potentilla diffusa A. Gray, Mem. Am. Acad. 1849: 41. 1849. 

Not Willd. 
P. Hippiana, var. diffusa Lehm. Ind. Sem. Hort. Bot. Hamb. 

1849: 8. 
P. Hippiana, var. propingua Rydb. Bull. Torr. Club, 24: 3. 1897- 
The original specimens were rather depauperate and the most 

prominent characters which separate it from P. Hippiana were not 

noticed by me when I prepared my Monograph of the North | 

American Potentilleae. The plant is much greener than P. Hif- 
piana; the upper surface of the leaves, as well as the pedicels, 
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hypanthium and the calyx, is only slightly silky, not at all tomen- 
tose ; the cyme in well-developed specimens is more open and 
flat-topped ; and the upper segments of the leaves are decurrent 
and sometimes confluent, which is never the case in P. Aippiana. 

By the latter characters it approaches P. ambigens Greene. From 

this it differs in the appressed pubescence, the smaller flowers and 

the less coarsely toothed segments. Baker’s no. 390, as repre- 

sented in the herbarium of the New York Botanical Garden, was 

named P. amdigens by Professor Greene, but belongs unquestion- 

ably to this species. 

“ Horkelia Chandleri sp. nov. 
A low silky perennial with very thick and woody root and 

short cespitose caudex with erect branches densely covered by the 
remains of old leaves. Stems scapiform, slender, silky villous, 

7-16 cm. high: basal leaves numerous, 4-5 cm. long, densely 
silky, terete, worm-like from the numerous small crowded seg- 
ments: flowers about 4 mm. in diameter, rather many in sub- 

capitate dense clusters, hypanthium cup-shaped, as well as the 
calyx densely villous : bractlets linear, about two thirds as long as 

_ the triangular-ovate sepals: petals yellow, linear, 1.5 mm. long, 

shorter than the sepals: stamens mostly 5: filaments subulate- 
filiform. 

This species closely resembles H. Muirii in the leaves and the 

thick root and caudex: but differs in the taller scape, the more 

numerous flowers, the longer bractlets, and the narrower linear 

petals. The type grew at an altitude of about 3450 m. 

Cauirornia: Mt. Goddard, 1900, Hall & Chandler, 700. 

“Drymocallis gracilis sp. nov. 

A tall and slender, glandular pubescent perennial with a more 

or less cespitose caudex. Stem about 6 dm. high, glandular- 

pilose throughout, branched above: basal and lower stem-leaves 

pinnately 7~9-foliolate, 1-3 dm. long : leaflets obovate to flabelli- 

form, 1-5 cm. long, coarsely incised, except at the bases, sparingly 

pubescent on both surfaces: upper stem-leaves 3—5-foliolate, 

Subsessile: pedicels slender, .5-4 cm. long, very glandular : 

hypanthium and calyx glandular: bractlets linear, about half as 

long as the lanceolate acuminate sepals ; these in fruit often 8 mm. 

_ long: petals white, small, broadly obovate, scarcely exceeding the 

Sepals: stamens, 20-25: style slightly fusiform. ce 5 

This species resembles most D. glandulosa incisa in habit and 
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leaf-form ; but differs in the white petals, more acuminate sepals 
and the denser glandular pubescence. The type was collected at 
an altitude of about 1600 m. 

CatiForNIA: Pine Ridge, Fresno County, 1900, Hall & 
Chandler, 138. 

Il. SOME SPECIES FROM GREENLAND 

Some time ago Mr. Morten Pedersen, Assistant at the Botan- 
ical Garden of Copenhagen, requested me to determine a collec- 
tion of Potentillae collected by him in Greenland. He also kindly 
sent me several other specimens from the herbarium of the Botan- 
ical Museum of such forms that I had not seen at all or of which 
I had had only imperfect material. With the help of this material 
I have been able to settle several important points and consider- : 
ably modify the disposition in my monograph. 

POTENTILLA MACULATA Pourr. Act. Toloss. 3:.910:- 27s8 

The following specimens additional to those given in my mono- 
-graph,* belong to this species : 

GREENLAND: Kingua Tasiusok (61°45/ ), 1889; Scoresby Sund, 
1891 ; Danmarks, Oe. 1892; Jameson’s Land, 1891, V. Harts ; 
Godthaabs Fjord, 1883, /. A. D. Jensen ; Alangua, 1885, S. Han- 
sen ; Umanaks Fjord, 1885, P. Eberlin ; (locality not given), Raden, 
7; Scoresby Sund, 1891, A. Hartz ; + Kvan Valley, behind 
Ujaragsugsuk, 1898, Morten Pedersen, 705 ; Ekalunguit Itivnerit 
429 ; both on Disco. 

POTENTILLA MACULATA var, FIRMA Lange, Consp. Fl. Groenl. 
235 is scarcely that of Lehmann, although it agrees perfectly 
with Lehmann’s description. The latter was in reality based upon 
P. alpestris a firma Koch. I have no means to find what this 
really is; but Lehmann cites P. alpestris c rubens Hegetschw. and 
P. rubens Vill. as synonyms. These names represent a coarser 
plant from Austria, Switzerland and Italy with longer and more 
acute teeth to the leaves. I thinkit is a good species distinct from 

* Mem. Dep. Bot. Columbia Univ. 2: 59. 
{ This sheet is labeled Potentil/a maculata Pourr. var. gelida C. A. Mey., as it appears on the label from the fact that a few of the basal leaves are ternate, a condition 

not uncommon in P. maculata. It has nothing to do with P. gelida C. A. Meyer. t Rev. Pot. 120. 
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P. maculata. The Greenland plant cited by Lange agrees fully 
with the typical P. maculata except that the leaflets are broader, 
more round and overlapping each other by the margins. I 
scarcely think that it deserves a varietal name. If it does it must 
bear some other. name than firma, as this is preoccupied. The 
specimens cited by Lange and the only one seen is the following: _ 

GREENLAND: Holsteinsborg, 1884, Eug. Warming & Th. Holm. 

“Potentilla Langeana sp. nov. 

P. maculata 8 hirta Lange, Consp. Fl. Groenl. 6. 1880. Not 

P. harta L. 

A cespitose perennial. Stems erect or ascending, 2-3 dm. 
high, sparingly hirsute with erect branches : basal leaves digitately 
5-foliolate : stipules large, adnate, lanceolate, 1-2 cm. long: 
petioles 3—8 cm. long, sparingly hirsute: leaflets cuneate-obovate, 
more or less densely silky-hirsute on both sides, 1-3 cm. long, 
coarsely toothed above the middle with oblong ovate teeth, the 
cuneate base entire: lower stem leaves similar but smaller and 
short-petioled : upper stem-leaves ternate or simple and subsessile : 
stipules ovate, acutish, about 1 cm. long: cyme 3-7-flowered ; 

hypanthium silky hirsute : bractlets oblong to lanceolate, acute or 
obtuse, about one fourth shorter than the lanceolate sepals: petals 
broadly obcordate, 7-8 mm. long : stamens about 20. 

The species differs from P. maculata not only in the characters 

given by Lange, the several-flowered cymes and the long pu- 

bescence of the leaves - but also in the more acute teeth, the longer 

and more acutish bractlets and narrower sepals. In P. maculata 

both the teeth of the leaves and the bractlets are rounded at the 

apex and the latter are only one half or two thirds as long as the 

sepals. P. Langeana is in reality nearer related to P. verna than 

to P. maculata but distinguished from that by the pubescence. — In 

Conspectus Florae Groenlandicae several more specimens are cited 

belonging to P. maculata 8 hirta Lange. The following are the 

only ones seen by me: 
GREENLAND: Amaralik Fjord, 1831, /. Vahl (type) ; Kangerd- 

luarsuk Fjord, 1884, Warming & Hohn; Natsilik, S. Hanson ; 

Ekalunguit Itivnerit on Disco, 1898, Morten Pedersen, 419; 

Ekigtok in Disco Fjord, 768¢ (a taller and more glabrate form*) ; 

* This was labeled P. maculata var. pyrenaica (Ramond) Lehm., which is quite 

a different plant, having thick leaves with short teeth directed forward. 
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Kuanersuit on Disco, 27z0 ; Engelskmandens Havn, Disco, 7879 

(a slender depauperate form *). 

POTENTILLA EMARGINATA Pursh, Fl. Am. Sept. 353. 1814 

Undeveloped or depauperate specimens of this species resemble 

often very closely P. xana and I am now inclined to regard the 

two species as forms of one. In Alaska and other arctic regions 

of the American Continent they seem distinct enough but the plants 

from Greenland, Spitzbergen and Novaja Semlja are often so con- 

fusing that it is hard to tell to which to refer them. 

The specimens collected by Mr. Pedersen are as follows, igen 

approaching P. zanva are marked by (?). 
GREENLAND: Skarvefjord, 1898, Pedersen, 279; Ingigsok, 

218a and 2186; Mudderbugten, 966 (?); Ekalunguit Itivnerit, 

1414; Plateau behind Ujaragsugsak, 3099 ; all on Disco. 

POTENTILLA NANA Willd.; Schlecht. Mag. Ges. Naturf. Fr. Berlin. 

7+ 290, 1813 

Among the many species of P. emarginata sent from Copen- 

hagen, there are two sheets, however, that represent the typical P. 

nana with its round teeth and rounded obtuse sepals and bractlets, 

viz.: 

GREENLAND: Manatsook, 1883, be. Berlin ; Upernaviarsur, 

1887, Ryder, 7.+ 

POTENTILLA NIVEA L. Sp. Pl. 499. 1753 

Of the typical P. nivea the collection sent contains many sheets, 
the following was the only one collected by Mr. Pedersen : 

GREENLAND: Rocks behind Kuanersuit on Disco, 1898, 4/7 
Pedersen, 2706. 

*On the label is written ‘‘Potenti/la maculata Pourr. var. debilis Lehm. in var. 
hirtum Lge. transiens.’’ Lehmann cites under the var. dedilis, P. incisa Desf. as a 
synonym. The latter is figured in Nestler’s Monograph as a large plant with nar- 

rowly cuneate leaflets deeply incised at the apex, and quite unlike the specimens cited 
above. The latter I cannot distinguish from the typical P. Zamgeana except in size. 

7 The last was determined by Lange as P. nivea prostrata, which must be a mis- 
take as it is unlike the other specimen collected by Vahl and does not agree with the 

description. 

- 



RYDBERG: FURTHER STUDIES ON THE POTENTILLEAE 181 

POTENTILLA NIVEA ALtTaica (Bunge) Rydb. Mem. Dep. Bot. Co- 
lumbia Uni. 2: 86. 1898 

Potentilla nivea var. arenosa Lange Consp. FI. Gr. 236. Not 
Turcz. 

_ The specimens collected by Warming and Holm were deter- . 
mined by Lange as P. uivea arenosa Turcz. but that variety is 
described as having glomerate flowers, which is not the case in 
Warming and Holm’s specimens. These do not differ from the 
common form of P. zivea Altaica except that the flowers are some- 
what smaller. In fact they are as like the figure in Ledeb. Icon. 
Fl. Ross. 4: 329 asI have seen. If Lange’s determination in 
this case were correct the varieties A/taica and arenosa must be 
united. I think, however, that the latter is quite different and re- 
stricted to Asia. The following specimens belong here and are 
not recorded in Conspectus Florae Groenlandicae : 

GREENLAND : Amaralik Fjord, 1831, 7. Vahl ; Scoresby Sound, 

1892, NV. Hartz ; Kakatsiak, 1885, S$. Hanson; Christianshaab, 

1884, Warming & Holm; rocks behind Kuanersuit on Disco, 

1898, MW. Pedersen 2702-5, 2707-9 (?);* Christianshaab, 1833, 
J. Vahl (?).+ 

POTENTILLA NIVEA PALLIDIOR Sw. Sum. Veg. Scand. 19. 1874 

Potentilla nivea subviridis Ledeb. Fl. Ross. 2: 57. 1844. 

The following specimens belong here : 4 

GREENLAND: Scoresby Sound, 1892, WV. Hartz; Godhavn, 

1871, Th. Fries. 

~ Potentilla subquinata (Lange) 

Potentilla nivea pentaphylla Lehm., Nov. Stirp. Pug. 9: 69. 

1851. Not P. pentaphylla Richt. 1815; P. nivea subquinata 

Lange, Consp. Fl. Groenl. 9. 1880; P. nivea quinguefolia Rydb. 

* All of Mr. Pedersen’s specimens are sterile and without fully developed leaves. : 

They are remarkable for their long branching caudices and may belong to the variety of 

the next species described below or perhaps to an undescribed species. They cannot 
be determined satisfactorily. ; 

t This was determined by Lange as var. prostrata but it does not agree with Rott- 

boell’s description especially as to the glomerate heads, sinuate-dentate leaves, revolute 

Margins and purple veins. I refer this doubtfully here as it differs from all other speci- 

_ Mens seen in the narrow leaflets. 
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Bull. Torr. Club, 23: 302. 1896; P. guinguefolia Rydb. Mem. 

Dep. Bot. Columbia Univ. 2: 76. 1808. 

When I changed P. nivea pentaphylla Lehm. to P nivea quin- 

guefolia, 1 did not know that it was identical with Lange’s var. 

subguinata. From his description, especially from the words 

‘‘eleganter pinnatifidis’”? I was lead to the supposition that it 

represented the quinate form of var. <A/taica. Consequently I 

referred Lange’s var. swbqguinata to that variety. As Lange’s name 

is older than my own, it should be adopted. I am well satisfied 

with the change, as my own as a specific name isa misnomer. The 

following specimens belong here. 

GREENLAND: Disco Fjord, 1894, P. Soerensen, 301; Akingdlek, 

1890, WV. Harts, 1; Kingua Orpiksuit, 2; Atanekerdluk and 

Kuanersuit on Disco, 1871, 7h. Fries; Kingigtok, 1890; J. 

Ffartz ; rocks behind Kuanersuit on Disco, 1898, JZ. Pedersen, 

2718, 2717, 2713, 2715a, 2712; Disco Fjord, 3906, Skansen, . 

Disco, 927 ; Kuganguak Valley, 2373 and.496 ; Vajat-shore, Un- 

artuarsuk, 773. 

SPITZBERGEN: Kap Thorsen, 1896, £. Joergensen. 

. Potentilla subquinata Pedersenii var. nov. 

Caudex with elongated branches covered by the remains of 
old leaves ; stems low, less than 1 dm. high, 1-3-flowered, as well 
as the petioles covered with long white hairs: leaflets small, 1- 
1.5 cm. long, broadly obovate: white silky on both sides and to- — 
mentose beneath, in age more glabrate above, bractlets very nar- 
row, linear or linear-lanceolate. 

GREENLAND: Vaigat Assuk, Disco, 1898, JZ. Pedersen, 470 

' (type) and zo6ra. Rocks behind Kuanersuit, 2777, 2774, 2716, 
and 27/0; Ingigsak, 233 ; Rocks by Mudderbugten, 967; Mun- 

garut, 924; all on Disco. 

PoTENTILLA VAHLIANA Lehm. Mon. Pot. 29 and 172. 1820 

Fine specimens of this species were also in Pedersen’s collec- 

tion. 

GREENLAND: Vajgat, Assuk on Disco, M. Pedersen ro61b. © 

Lyngmarken by Godhaven, 80,; Rocks behind Kuanersuit on 

Disco, 27756; Roede Elv, Disco, 34476. 
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POTENTILLA PULCHELLA R. Br. in Ross’ Voy. 142 

GREENLAND: Kugsinarsuk, Disco, 1898, J Pedersen, 494; ° 

Vaigat-shore, Assuk, 457 and ggz; Kutdlisat, 396a,; Jameson's 

Land, 1891, WV. Hartz. 

PoTENTILLA PULCHELLA ELATIOR Lange Consp. Fl. Groen. 

4. 1880 

GREENLAND: Kardlunguak, 1890, V. Hartz; Atanekerdluk, 

1871, 7h. M. Fries ; Vaigat Shore by Assuk, 1898, JZ Pedersen, 

462. 

ARGENTINA Ecept (Wormskj) Rydb. Mem. Dep. Bot. Colum- 

bia Uni. 2: 158. 1898 

GREENLAND : Disco Fjord by Kuanersuit, 1898, 7. Pedersen, 

1448 ; Ungorsivik by Maligiak, 438. 



Some new Fungi 

By S. M. Tracy AND F. S. EARLE 

Meliola anomala sp. nov. 

Epiphyllous, forming black, velvety, usually orbicular patches, 
2-5 mm. in diameter, often with a grayish border; perithecial 
mycelium rather scanty, of thick, brown, opake, frequently septate 
threads about 8 y in diameter ; conidial (?) mycelium abundant, of 
nearly hyaline, slender, branching threads about 4 y» in diameter ; 
conidia not seen; capitate hyphopodia very numerous, often 
densely crowded, usually the upper cell oval to ovate, smoothly 
rounded, about 16 x 124, occasionally angled or sublobate and 
very rarely elongate and once septate, basal cell small and short, 
about 6 x 6 #; mucronate hyphopodia none ; setae very numerous, 
dark brown, frequently septate, tip entire, blunt, the upper third 
usually conspicuously flexed and irregular, 200-300 pt long, base 
about 7 4 thick, tip 44 thick; perithecia scattered, abundant, 
about 200 in diameter, of soft, small-celled parenchyma, cells 
about 8 #; asci clavate to obovate, pedicellate and conspicuously 
fascicled, 8-spored, about 100 x 20-40; ascospores inordi- 
nate, strongly clavate, broad above, narrowed to a blunt point 
below, light fuliginous, 4-septate, 40-45 4 long, 12 # broad above, 
4 » broad below. 

On living leaves of Persea sp., Palma Sola, Fla., May 14, 
1900, S. M. Tracy, no. 6600. 

This interesting species is evidently closely related to Meliola 

clavatispora Speg. but it differs from published descriptions of that 

species in the much longer and curiously flexed and irregular setae, 

and in the stalked not sessile hyphopodia. 
If this is to be considered a true Meliola and there seems no — 

reason to doubt it, it would ‘seem to effectively dispose of the 

scheme of classification proposed by some recent authors by which 
Meliola has been taken from its natural allies among the Perispo- 

riaceae and thrust in among the exceedingly different Asper- — 

gillales. In this species the asci are as conspicuously fascicled 

as in any of the Sphaeriales. 

184 
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Hysterostomella Floridana sp. nov. 

Epiphyllous, scattered, spots none ; stromata black, superficial, 
crust-like, 1-4 mm. in diameter, the margin sterile and smooth, 
the central portion rugose with irregular elongated ridges formed 
by the connivent lips of the poorly defined subconfluent ascomata, 
the margin bordered by a narrow indistinct, Lemdéosta-like subic- 

_ ulum of anastomosing fuscus threads: asci broadly oval, apara- 
physate, rather thick-walled, 30-35 x 20~—25 #2; ascospores eight, 
inordinate, narrowly ovate, about equally uniseptate, constricted, 
ends obtuse or the narrower one subacute, hyaline to light oliva- 
ceous (probably darker with age), 16-18 x 6-7 

On leaves ot Ardesia Pickeringit, Manatee, Fla., May 11, 1900, 
S. M. Tracy, no. 6612. 

The five previously described species of this little-known trop- 

ical genus are all from South America. It is evidently closely 

related to Lembosia from which it can only be separated by the 

compound stroma-like ascoma. 
This peculiar group of black, superficial, mostly tropical fungi 

has always been classed in the Hysteriales on account of their 

elongated ascomata that open by a slit. This seems to be only a 

superficial resemblance, their real affinity as indicated by mode of 

growth, structure of the ascoma and characters of spores and ascj 

being much closer to the Microthyriaceae. 

Hysterostomella sabalicola sp. nov. 

Hypophyllous, scattered on small, irregular, yellow spots ; 

stromata black, scutellate, small, irregularly oval, .75-1 mm. in 

diameter, sterile margin narrow, 50, of compacted parallel ra- 

diating threads, subiculum none, central portion elevated and rugose 

from the long, irregular connivent lips of the poorly defined asco- 

mata: asci oval, about 40-50 x 204; ascospores eight, inordi- 

Nate, equally uniseptate, nearly hyaline (perhaps young), about 

20 xX Ow. 

On leaves of Sabal Palmetto, Longboat Key, Fila., April 26, 

1900, S. M. Tracy, no. 6597. 

Lembosia brevis sp. nov. 

Epiphyllous on irregular brownish spots 2-4 mm. in diameter ; 
ascomata thickly scattered black, crust-like, usually simple and 

distinct, but occasionally forking or sparingly confluent, very short, 
ends obtuse, 100-175 x 70~80 y, subiculum reduced to a fringe of 
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numerous parallel, simple, fuscous threads about 10-20 x 2-3 p; 
asci oval, about 20 x 16 #; ascospores eight, inordinate, oblong, 
ends obtuse, nearly equally uniseptate, subhyaline (young) about 
8-10 X 44. | 

On living leaves of //ex sp., Longboat Key, Fla., April 27, 1900, 

S. M. Tracy, no. 6570. 

This differs from any of the described species on //ex in the 

numerous very short ascomata and especially in the character of 

the subiculum. 
Lembosia cactorum sp. nov. 

Scattered without definite spots; ascomata black, shining, 
straight, distinct not anastamosing or forking, rather thick or sub- 
elevated, with the aspect of a small /ysterium, 200-500 x 100— 
150 #, ends obtuse, lips connivent or slightly parted, subiculum of 
agglutinated and anastomosing threads 2—4 y in diameter, and usu- 
ally extending to 20-40 u or more, epithecium well developed ; 
-asci oval, 25-30 x 16-20 #: ascospores eight, narrowly ovate, in- 
ordinate, unequally uniseptate, ends obtuse, hyaline (?) about 
12X44. 

On Opuntia vulgaris, Palma Sola, Fla., May 2, 1900, S. M. 
Tracy, no. 6592. 

This species departs somewhat widely from the usual Lemdosia 
type. The ascoma is better developed and firmer. This with the 
presence of an epithecium points to a relationship with the true 
Hysteriaceae. : 

_ The color of the spores is not a reliable character in this group. 
They are usually long hyaline or faintly tinted, only becoming dark 
(usually brownish) with age. 

Acanthostigma conocarpi sp. nov. 

Amphigenous but mostly hypophyllous, scattered, without 
spots ; perithecia minute, subconic, brown, of thin, delicate, ob- 
scurely cellular parenchyma, 75-90 p, clothed with scattered, erect, 
rigid, entire, dark fuscous, opake bristles 40-50 p long, base about 
4 » wide, tapering upward to an acute point ; asci oblong or slightly 
obovate, short-pedicillate, about 40 x 10; paraphyses thread- 
like, slightly exceeding the asci; ascospores distichous, cylindric- 
clavate, anterior end obtuse, posterior subacute, twice septate, not 
constricted, hyaline, about 12 x 3 p. 

On leaves of Conocarpus sericea (DC.) Frank, Longboat Key, 
Fla., April 27, 1900, S. M. Tracy, no. 6573. 



Tracy AND EARLE: SOME NEW FUNGI 187 

This is related to A. Berenice (B. & C.) Sacc. on Magnolia 
leaves but it is smaller in all of its parts and the spores are only 
2-septate. 

Plowrightia circumscissa sp. nov. 

Thickly scattered over large deadened areas; stromata black, 
buried in the leaf substance, at length exposed by the circumscissile 
breaking away of the epidermis, irregularly oval or suborbicular, 
occasionally confluent, 4-1 mm., ostioles punctate, three or four 
to eight or more in each stroma; asci stipitate, aparaphysate, 
thick-walled, about 60-80 x 164; ascospores subdistichous, ovate, 
at length about equally uniseptate, hyaline, about 20 x 5 y. 

On languishing leaves of some aloe (Agave sp. ?), Longboat 
Key, Fla., April 26, 1900, S. M. Tracy, no. 6596. 

This is a striking species from the peculiar way in which the 
innate fungus frees itself from the epidermis of the host. The dead 
areas often involve the tips of the leaves but in other cases they 
are lateral. 

Cercospora convolvuli sp. nov. 

Amphigenous, widely effused, forming large olivaceous areas, 
without definite spots and only slightly discoloring the leaf ; coni- 
diophores cespitose in divergent clusters of 10 to 20 or more, not 
tuberculate, brown, at first continuous, the lower half becoming 
conspicuously septate at intervals of 4—8 y, upper half continuous, 
variously contorted and marked by conidial scars, about 40-50 x 
5 #3 conidia hyaline, clavate or subcylindric, usually curved, con- 
tinuous or at length obscurely and sparingly septate, 60-100 x 
3-4 p. 

On leaves of Convolvulus acetosefolia, Breton Island, La., 

Aug. 18, 1900, Tracy & Lloyd, no. 593. 

Cercospora torta sp. nov. 

Hypophyllous, widely effused, discoloring the leaf above but 
not forming definite spots ; conidiophores scattered, not fascicled, 

long and slender, nearly straight, frequently septate, when dry 

flattened and seeming twisted at the septa, 60 or more long, 

about 4 wide ; conidia long, slender, subcylindric, at length 
multiseptate, about 80 x 3 p. 

On Cynoctonum p-tiolata (Mitreola), Ocean Springs, Miss., 

Sept. 15 ; 1900, Tracy & Lloyd, no. 590. 

-Passalora (?) melioloides sp. nov. 

__ Epiphyllous, forming black, velvety, orbicular patches 2-3 mm. 

_ I diameter, or confluent over larger areas ; mycelium abundant, 
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superficial, of straight, rigid, creeping, fucous threads about 4 p in 
diameter, and septate at intervals of 20-30 » ; conidiophores erect, 
rigid, simple, dark fuscous, opake, about 150-200 x 6 y, septate 
at intervals of 12-20 yu; conidia solitary, acrogenous, light fus- 
cous, narrowly oval, uniseptate, scarcely constricted, about 25 
x 6 yw. 

On living leaves of Quercus Virginiana, Clearwater, Fla., April 
20, 1900, S. M. Tracy, no. 6608. 

The generic position of this fungus is doubtful. It is much 
larger and more conspicuous than those usually referred to Pas- 
salora and in that genus no mention is made of a superficial myce- 
lium. At first glance it resembles a Me/io/a but no hyphopodia are 
present and there are no perithecia. The same thing was taken 
several years ago on this host at Ocean Springs, Miss., but at this 
writing the specimens are not accessible. 



Proceedings of the Club 

ANNUAL MEETING, JANUARY 8, 1901 

Professor Rusby in the chair ; seventeen persons present. 
Annual reports were presented, as follows : 
The Secretary, Professor E. S. Burgess, reported fifteen meet- 

ings held during the year, with an average attendance of thirty- 
eight ; nineteen active members were elected. The active mem- 
bership is now 238, the total membership 383; twenty papers 
have been presented besides twenty-six brief notes of collections 
or of botanical progress. 

The Editor, Professor L. M. Underwood, reported a continued 

increase in the number of pages and. of plates in the Club’s publi- 
cations, including in Volume 27 of the Bulletin, 666 pages and 33 

plates, and including Volume 9 of the Memoirs with 292 pages 
and 9 plates. 

Reports were also received from the Corresponding Secretary, 
Curator and Librarian. 

No report was received from the Treasurer, Mr. M. L. Dela- 

field, Jr., owing to his protracted illness. 
Dr. P. A. Rydberg, as Chairman of the Library and Herba- 

rium Committee, reported on the present unsatisfactory condition 

of the Club’s Herbarium, as to care, accessibility and determina- 

tion. The suggestion was made, therefore, that the Club donate 

its herbarium to the New York Botanical Garden under such con- 

ditions as these: 

(2) That the Torrey Botanical Club herbarium should consti- 

tute the nucleus of the separate local collections of the Garden, to 

be known as the Torrey Botanical Club Local Herbarium or by 

Some similar name agreed upon. 
(0) That the Garden take proper care of the same, supplement 

it from its own collections and from future gifts from members of 

the Club and other persons, so that it may contain representatives 

of all of the species growing within the 100-mile limit. 
(c) That the members of the Garden staff keep the specimens 
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properly named and labeled, so that the collection may be of the 
greatest possible service. 

(d) That all members of the Club shall have full and free ac- 
cess to this collection. 

The annual election of officers followed, with the following re- 
sult: President, Hon. Addison Brown. Vice-Presidents, Dr. T. 
F. Allen, Dr. H. H. Rusby. Treasurer, Dr. H. B. Ferguson. 
Recording Secretary, Prof. E.S. Burgess. Corresponding Secre- 
tary, Dr. J. K. Small. aitor, Prof. L. M. Underwood. Asso- 
ciate Editors, Dr. C. C. Curtis, Dr. M. A. Howe, Prof. F. E.. 
Lloyd, Dr. D. T. MacDougal, Dr. H. M. Richards, Miss Anna 
Murray Vail. Curator, Dr. P. A. Rydberg. Librarian, Miss 
Anna Murray Vail. 

Other business transacted included the following : 
Three resignations were accepted, of Miss F. K. Sturgis, Miss 

Helen M. Ingersoll, Miss M. A. Johnston. 
Two active members were elected, Mrs. Josephine D. Lowe, 

Lowecroft, Noroton, Fairfield Co., Conn.; Mr. E. G. Buttrick, 
Winchendon, Mass. 

Two nominations for active membership were made. 
An amendment to the Constitution was adopted, pursuant to 

the report of a Special Committee at the preceding meeting. By 
this amendment, Section XIV. of the Constitution will read as 
follows : 

‘‘ Each active member upon his election and annually there- 
after shall pay to the Treasurer the sum of four dollars, which — 
shall entitle him to a copy of the Bulletin for the year, and if he 
desires it, to a copy of such Memoirs as are published during the 
year, for one dollar additional.” 

Discussion followed upon the need of the establishment by the 
Club of a monthly for the publication of notes and botanical — 
matter of a popular nature, especially with view to stimulate local 
botany, to be sold only by subscription ; the space of the Bulle- 
tin being now wholly needed for technical matter. 

The following resolutions offered by Dr. Britton were then 
adopted : 

‘“REsoLveD: That the publication by the Club of a monthly 
* 
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periodical is desirable, to contain short articles and notes with spe- 

cial reference to the study of the local flora, thus covering the 

ground occupied by the Bulletin at its establishment in 1870. 

‘‘RESOLVED: That the editors be authorized and requested to 

proceed at once with the publication of such a periodical and to 

designate an editor for it from their number. 

‘“ResoLveD: That until further advised by the Club, the 

editors be instructed to print not more than twelve pages per month 

in an edition not to exceed five hundred copies, and to accept sub- 

scriptions for said periodical at one dollar per annum. 

“RESOLVED: That this periodical bear the name ‘ Torreya’ in 

honor of Dr. John Torrey, the founder of the Club.” 

WEDNESDAY, JANUARY 30, IQOI 

This meeting was held at the Museum of the Botanical Garden 

at 4p.m. Dr. T. F. Allen presided; 26 persons were present. 

Two new members were elected : Miss Elsie Kupfer, 44 W. 97 St.; 

Mr. George Wirsing, 104 Bowers St., Jersey City. 

Dr. Allen made to the Club a suggestion that he donate his 

collection of Characeae to the Botanical Garden to ensure its pres- 

ervation. It contains numerous specimens from all over the world, 

and very many type specimens. 

Dr. Britton remarked that this collection is one of the most 

complete and authoritative in existence, and would be a valuable 

accession to the Garden. 

Dr. Underwood reported an interview with the Librarian of 

Columbia University, who accepts the proposition of January 8th, 

regarding future exchanges. 

It was thereupon moved and adopted that the future exchanges 

of the Club become the property of the Botanical Garden (except 

in case of sets which are already in part the property of Columbia 

University) with the proviso that the Garden reciprocate by allow- 

ing to all members of the Club, full and free access to the Garden 

Library. , 

On motion of Dr. Underwood, elections were made and reso- 

lutions were adopted as follows : 

1. Dr. N. L. Britton was made one of the Board of Editors. 
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2. Dr. M. A. Howe was made Editor of the Club’s new jour- 
nal Torreya. 

3. The matter of subscriptions to Torreya was turned over to 
the Treasurer. 

4. The Board of Editors was allowed one hundred dollars to- 
ward defraying the expenses of the new journal Torreya. 

5. To all members of the Club, Torreya is to be sent free. 
The scientific program was as follows: E. S. Burgess, “ Re- 

marks on the History of Aster Claytoni’’; E. G. Britton, “Some 
Mosses collected in Washington State by F. L. Gardner.” The 
second paper was deferred on account of the lateness of the hour. 

The paper by E. S. Burgess on the history of Aster Claytoni, 
which will soon appear in print, was illustrated by a series of 
specimens showing type and variations, and a range from the Hud- 
son River to Virginia. The first specimen known was collected in 
the mountains of Virginia by John Clayton, apparently in or be- 
fore 1754, during his botanical expedition along the James or that 
to the sources of the Rappahannock. It is no. 767 of the Grono- 
vian herbarium preserved by the British Museum. Comparisons 
kindly made by Mr. Edmund G. Baker, of the British Museum, 
show its identity with plants observed first on Manhattan Island 
at Inwood, by E. S. Burgess, in 1896, and kept under observation 

since for study of development. The description of no. 767 writ- 
ten by Clayton and Gronovius, and published in the Flora Vir- 
ginica, Part III., in 1762, without a specific name, long remained 
without reference to any of our known native species, Forster’s 
reference in 1771 to Aster macrophyllus proving untenable. In re- 
establishing the species in the Illustrated Flora in 1898 under the 
name Aster Claytoni, it was intended to pay this tardy tribute to 
the memory of its discoverer, John Clayton, rightly styled by Col- 
linson as at that period, 1764, “ the greatest botanist of America.” 
The species seems particularly frequent in the lower Hudson re- 
gion, where it had however been hitherto confused with its 
smoother and more forking ally, Aster divaricatus. 

Epwarp S. BurGEss, 

Secretary. 
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Eastwood, A. Asclepias Kotolo. Zoe, 5: 98, 99. 6F. Igor. 
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Io. 2 Ja. rgor.  [Illust.] 

Fernald, M. L. Monarda fistulosa and its Allies. Rhodora, 3: 13-16- 
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M. mollis menthaefolia (Graham) Fernald, new name. 
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Rev. Bryol. 28: 9-11. 1gor. ae 

Greene, E. L. New or noteworthy Species—XXVIII. Pittonia, 4: 
233-241. 5 Ja. Igor. : 
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New species in 7halictrum, Rumex (2), Lappula, Allocarya (2), Solidago, Cole- 
osanthus (5), Coreopsis, Parthenium, Picradenia and Zygadenus (2). 

Greene, E. L. Studies in the Compositae—VIII. Pittonia, 4: 242- 
284. 26 Ja. Igor. 

New species in Bidens (20), Megalodonta (gen. nov.) (2), Conoclinium (3), 
Eupatorium (8) and Antennaria. 

Greene, E. L. Zaraxacumin North America. Pittonia, 4: 227-2 33: 
5 Ja. got. 

Eight new species described. 
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Greenman, J.M. The Genus Senecio in New England. Rhodora, 3: 
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caster, Pa.] 10 N. 1900. 

16,673 species and varieties enumerated, besides the additions and corrections. Pp. 
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Heller, A. A. Some Changes in ‘Nomenclature. Muhlenbergia, 1 
1-8. 10N. 1900. 
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Plants, 

Hennings, P. Fungi mattogrossenses a Dr. R. Pilger collecti 1899. 

Hedwigia (Beiblatt), 39: (134)-(139)- 10 Au. 1900. 

New species in Marasmius, Pluteus, Pleurotus, Lycoperdon, Dimerosporium, Pil- 

Seriella (gen. nov.), Hypoxylon, and Aschersonia. 

Heydrich, F. Die Lithothamnien des Museum d’histoire naturelle in 
Paris. Engler’s Bot. Jahrb. 28: 529-545. f/. Zz. 11 Ja. 1901. 

New species and new names in M©elobesia, Lithophyllum (5), Lithothamnion (5), 
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Hieronymus, G. Plantae Lehmannianae praesertim in Columbia et 

Ecuador collectae, Compositae II. Engler’s Bot. Jahrb. 28: 559- 
659. 11 Ja. rgot. 

New species in Vernonia, Stevia, Eupatorium, Mikania, Bigelovia, Egletes, Bac- 

charis, Achyrocline, Greenmania gen. nov., Clibadium, Polymnia, Stemmatella, 

Wedelia, Aspilia, Viguiera, Spilanthes, Verbesina, Calea, Galinsoga, Pectis, Liabum, 

Gynoxys, Senecio, Werneria, Chuquiragua, Mutisia, Trixis, and /Jungia. 

Kellerman, W. A. Twelve Additions to the Ohio Plant List. Ohio 
Naturalist, i: $9, Go.” Fe sg08: 
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Marshall, N. L. The Mushroom Book. §8vo. i—xxvi, 1-167. p/. 1-48. 

New York, rgor. _[Illust.] 
A popular guide to the study of fleshy fungi, with reproductions in color of photo- 

graphs by J. A. and H. C. Anderson. 
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pl. 11. N. Ig00. 
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Robinson, B. L. The correct Disposition of Sisymébrium Niagarense. 
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C. Champlainen is, C. Pringlei, C. lobulata, C, acutiloba, C, matura, C. pastorum, 

C. pentandra, C. praecox, C, Brainerdi, C. modesta, C. scabrida, C. Egglestoni and 

C. asperifolia, new species. 

Schneck, J. The American Lotus—Longfellow vindicated. Meehan’s 

Monthly, 10: 163-165. f 7, 2. N. 1900. 
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Stephani, F. Species Hepaticarum. Bull. Herb. Boissier, II. 1: 
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Stewart, F.C. An Anthracnose and a Stem Rot of the cultivated 
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N. 1900. 
Colletotrichum antirrhini sp.nov. 
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(3), Micropeltis, Polystomella, Dimerosporium, Phyllosticta (6), Pazschkeella (gen, 

Nov. ), Septoria (3), Leptothyrium, Pestalozsia, Helminthosporium (2), and Stilbella. 
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Wildeman, E. de. Anisacanthus virgularis Nees. Ic. Select. Hort. 

Thenensis, 1: 143. p2. 33. S. Igoo. 

A Mexican species. 

Wildeman, E. de. Berderis tenuifolia Lindl. Ic. Select. Hort. The- 

nene, 1 46: $1 17. Ft gdo, 

A Mexican species. 

Wildeman, E. de. Cavendishia pubescens Hemsl. Ic. Select. Hort. 

Thenensis, 1: 103. f/. 24. Je. 1900. 

A species from Central and Tropical South America. 

Wildeman, E. de. Zscalonia viscosa Forbes. Ic. Select. Hort. The- 

nensis, I: 65. f/. 6. My. 1goo. 
A species from the Andes of Chili. 

Wildeman, E. de. Gordonia Lasianthus L. Ic. Select. Hort. The- 

nensis, 2: 1. p/. gz. N. 1900. 

Wildeman, E. de. Leucothoé recurva A. Gray. Ic. Select. Hort. 
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Wildeman, E. de. Maytenus ilicifolia Mart. Ic. Select. Hort. The- 
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A species from southern Chili. 
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Williams, R. S. /unaria flavicans Michx. Bryologist, 4: 9, 10- 

Ja. tgor. [Illust.] 

Williams, R.S. Zimmia cucullata Michx, Rev. Bryol. 28: 1. 1901. 

Worsdell, W. C. The comparative Anatomy of certain Species of Za- 

cephalartos Lehm. Trans. Linn. Soc. II. §: 445-459. p/. 47. O- 
1g00. 
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A preliminary Contribution to a Knowledge of the Hydnaceae 

By H. J. BANKER 

It is the purpose of the present paper to review our knowledge 

of the American mesopus forms of the genus Ayduum, with a 

view to call attention to these plants and prepare the way for 

an ultimate thorough revision of the group. In the present 

chaotic state of our knowledge of these plants, accuracy in the dis- 

crimination of species or in the formulation of a synopsis is often 

impossible ; it is hoped, however, that the paper may be found of 

some service to the field botanist. The writer has found himself 

. greatly hampered in his work by the difficulty of obtaining suffi- 

cient material for his purpose. It has seemed best, therefore, to 

prepare this contribution, imperfect though it must be, to en- 

courage the codperation of collectors in the accumulation of 

material and notes for a more thorough study of the group. 

Thus far the work has been based to a great extent on 

herbarium material, which, particularly in the fleshy forms, 

has proven very unsatisfactory. It is important that the 

plants should be studied in the living condition and ample 

notes made of their characteristics. Unquestionably there are 

many species at present confounded under a single name. This 

seems especially the case with H. tmbricatum, HI, ferrugineum, 

and Hf. sonatum. It is probable that this is due partly to the 

scattered and inaccessible character of the literature on this group 

but chiefly, doubtless, to the fact that the forms have not received 

a careful comparative study, which can only be accomplished with 

[Issued 18 April] 199 
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the aid of an abundance of material supplemented by excellent 

field notes. It will therefore, be pertinent to present a few sug- 

gestions concerning the field work. 

I. COLLECTION 

The Hydnaceae are to be found almost everywhere, but more 

especially in woodlands. The mesopus forms are nearly all ter- 

restrial, while the other forms are as universally lignatile. The 

plants are readily recognized by the characteristic feature of the 

hymenial surface being in the form of awl-shaped spines project- 

ing downward. In other respects the mesopus forms, that is, 

those having a central stem, resemble the ordinary toadstools. In 

collecting, plenty of material should be gathered that every vari- 

ation of the plant may be shown. No collector should be satis- 

fied with a half dozen plants if more can be obtained ; scrappy 

collections have been the bane of mycologists. The entire plant 

should be removed, including if possible a portion of the substra- 

tum. Plants of different collecting should be kept separate, even 

if believed to be of the same species. A good way to protect 

them is to lay down a piece of tissue paper and, piling the plants 

in the middle, fold the paper carefully around them and deposit in 

a basket or collecting case. The author generally uses paper 

bags into which the plants can be easily slipped and, if liable to 

injury, can be removed by tearing the bag. In putting up ma- 
terial in this way it is a good plan to select one of the best plants 

and, taking a piece of colored paper, tear a hole init through which 

the stem may be passed and then slip the paper up close to the 

pileus ; the plant may then be wrapped up with its fellows. When 

the time comes to care for the specimens this paper will usually 

be found to furnish a very good spore print. The paper in which 

the plants are wrapped should be marked to correspond to the 

field notes. 
II. PRESERVATION 

The fleshy forms are especially subject to decay and should be 

cared for the same day as collected if possible, while none should 

be left more than twenty-four hours. The tough or woody species 
and resupinate forms may be very well preserved by rapid drying 
in a current of hot air. An excellent method is to suspend them 
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in a wire basket over a stove where they may be heated as much 
as possible without danger of scorching. This will insure the de- 
struction of insects, eggs and larvae. If then placed in small 
paper boxes, or, if not intended immediately for the herbarium, in 
tight paper bags with a few moth balls, they will be practically 
safe from these ravagers. 

The fleshy species will undergo a greater change in this proc- 
ess of drying, sometimes so great as to be wholly unrecognizable ; 
it is, therefore, necessary in addition to make special preparations 
of one or two specimens. This may be done by (1) Cutting a 
vertical slice through center of pileus and stem; (2) Half the re- 
maining pileus is placed right side up, the other half with the under 
side up; (3) The remainder of the stem is placed with its outer 
surface uppermost, and the plant thus spread out is pressed and 
dried between dryers as in the case of a flowering plant, but with 
less pressure. 

A spore print should be obtained in every case where it is pos- 
sible. This should be taken on a square of plain paper, light or 
dark colored, in contrast with the color of the spores. The print 
may be obtained in two ways: (1) As indicated above under 
“Collection” ; this will give excellent results as to color of spores 
and does not injure the plant ; but (2) If a typical spore print is 
desired, the stem should be cut from the plant close to the under 
surface of the pileus, and the latter placed with the hymenial surface 
downward, on a sheet of paper of the proper color and then pro- 
tected from draughts by inverting a bell glass or tumbler over it. 
The spore print may be permanently fixed by spraying with a solu- . 

tion of white shellac inalcohol by means of an atomizer. 

III. Nores 

As there is no convenient method of preserving these plants 

in a fresh condition, good field notes become of the utmost im- 

portance. In fact, specimens without accompanying notes are 

oftentimes practically worthless. 

On finding a plant or group of plants, there should be noted 
first, the environment and character of substratum, the growth 

habit, whether solitary, scattered, grouped, or cespitose. Then 

the plant itself should be examined and all its features carefully 
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noted: the color whether varied or uniform ; size of plant, giving 

actual dimensions ; form of pileus and character of surface ; in the 

scaly species the character and size of scales should be carefully 

determined ; form and character of stem; texture of plant and 

structure of the interior should be fully described; color and 

character of teeth, whether coarse, fine, long, short, giving actual 

dimensions as far as possible ; the color of the spores is important, 

as is also their size, form, and markings, but this will require the 

use of a compound microscope; the odor, when fresh and also in 

process of drying, and the taste are quite important ; change of 

color in the fresh specimen when bruised or cut should be looked 

for; color and character of the juice of the plant should be ob- 

served; while even the character of the insect and other animal 

life for which it may furnish pabulum is not unworthy of the 

botanist’s attention. Special care must be taken to keep the 

specimens and notes numbered to correspond correctly.* 

In the following synopsis several species included in the notes 

will be found to be omitted. This is for the reason that an attempt 

to arrange them in synoptical form at present would be only guess 

work. Most of these, however, are included in the species dubiae 

and it is doubtful if they are really American species. On the 
other hand, there are a number of plants met with in the herbaria 

and, therefore, very likely to be found again in nature, which have 

heretofore been referred erroneously to known species; no at- 

tempt has been made to provide for these in the synopsis as their 

characters are too little known and it is quite probable that they 

will prove to be undescribed species. 
There has been no attempt to adjust the taxonomic relations 

of the group, nor has its nomenclature been disturbed even where 

it is known that changes must be made: but the iconography and 

exsiccati have been given quite fully as these may be of value 

to those who have access to large collections and libraries. 

* Very helpful and-more complete instructions in the collection and preservation of 
all kinds of fungi have been published in the following works: Burt, On Collecting 

and Preparing fleshy Fungi for the Herbarium. Bot. Gaz. 25: 172~186. pl. 14: 

1898. Underwood, Moulds, Mildews, and Mushrooms, 201-206, 1899. Atkin- 
son, Mushrooms, edible, poisonous, etc. 222-229. 1900. 
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Synopsis of Species 

Lignatile ; small, 2 cm. wide; dark green throughout. 1. H. atro-viride. 
Terrestrial. 

Substance of pileus fleshy, brittle. 

Bright colored, white, yellow, or orange. 

White ; spores small, less than 6 uw wide. 
Plant small, less than 3 cm. wide. 3. HY. albidum, 
Plant larger, more than 5 cm. wide. 4. H. albo-magnum. 

Buff or yellow ; spores more than § wide. 
Teeth decurrent. 

Plant solitary. 5. Hl. Washingtonianum. 
Plants cespitose, flesh turning yellow when cut. 

6. H. caespitosum. 
Teeth not decurrent or but slightly so. 2. A. repandum. 
Pileus cracked and split. 7. H. diffractum. 

Dull colored, fuscous, ferruginous, or gray. 
Pileus smooth. 

Pinkish gray, stem scabrous, 13. A. scabripes. 

Brownish. 

Teeth not decurrent or but slightly so; pileus expanded, plane, 

smooth, 
9. H. laevigatum. 

Teeth decurrent. 

Pileus infundibuliform, stem slender. 

10. ZH, infundibulum. 

Pileus plane or convex. 29. H. fusipes. 

Pileus scaly or tomentose. 

Plants solitary. 

Scales thick, regularly imbricate. 12, A. imbricatum. 

Scales thin, irregular, superficial, 11. H. sudbsquamosum. 

Plants cespitose. 

Plants confluent, stem somewhat branched. 

30. 1. versipelle, 

Plants distinct,. stem slender, flexuose. 
37. H. Fennicum. 

Substance of pileus tough, corky, woody, or coriaceous. 

Surface of pileus zonate. 

Teeth in age light colored, white to Scliow: 26. H. cyathiforme. 

Teeth in age dull colored, gray or brown. 

Pileus regular, stem subcentral, substance uniform. 

Pileus more or less infundibuliform, strigose, with a sterile 

margin, * 22. H. zonatum., 

Pileus expanded, umbilicate. 

Zonations elevated; pileus less than 4 cm. wide, 

25. H. fasciatum. 

Zonations not elevated;pileus more than 4 cm. wide. 

23. H. confiuens, 

\ 

* If obscurely zonate with the funnel more or less filled with a mass of coarse 

spongy substance of H. scrobiculatum. 
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Pileus irregular, lobed; stem eccentric ; substance in two layers, 

the outer spongy, tomentose, the inner compact, darker. 

16. 7, putidum. 

Plant zonate internally only,* not on the surface of the pileus. 

Hard, woody texture throughout, at least when dried 

Light colored, yellow, buff, or orange. 20. A. aurantiacum. 

Gray to smoky ; substance variegated with blue (?). 

32. A. compactum, 

Pileus composed of two layers, the lower hard, compact, continuous with 

stem, the upper consisting of a mass of dense felty tomentum. 

Plant ferruginous, concolorous ; stem covered with a felty tomentum, 

19. A. spongiostpes. 

Pileus variegated, light to dark brown, without tomentum on stem. 

18. 7H. ferrugineum. 

Pileus coriaceous, more or less infundibuliform, the surface rugose or 

broken up into a coarse spongy mass. : 

Color brown. 21. H. s robiculatum, 

Color ash-gray. 28. H. canum. 

Plant azonate. ‘ 

Inner substance of pileus and stem blue-black. 

Surface of pileus gray, convex to plane; plant tomentose and bibulous 

when fresh. 15. H. albonigrum, 

Surface of pileus buff or cream colored, concave to infundibuliform. 

17. H. suaveolens (?). 

Inner substance of pileus and stem brown to fuscous. 
Spores white. 

Pileus tough, corky; plant confluent, spreading, forming a crust- 

like mass. 14. 4. vellereum. 
Pileus coriaceous, stem slender. 40. Hf. graveolens. 

Spores ferruginous or fuscous. 34. H. mirabile (?). 

I. HyDNUM ATRO-VIRIDE Morgan, Jour. Cin. Soc. Nat. Hist. 

48:538: Alt: Ff: $20 1808 

Icon.: Morgan, /oc. cit. 

Type Loc.: Auburn, Ala. (Atkinson). 
This species has not been reported since Atkinson discovered 

itin Alabama. It is a small plant, “ 1-2 cm. wide” and is clearly 

distinguished by its peculiar dark green color throughout, which 

is characteristic even of the spores. It is further unique in being, 

apparently, the only central stemmed form that grows on wood. 

2. HyDNUM REPANDUM L. Sp. Pl. 2: 1178. 1753 

Icon.:f Bulliard, Herbier de la France. p/. 172 /; Sowerby, 

* This zonation can be observed by making a vertical section through pileus and stem. 
{ In this extensive list an attempt has been made to roughly indicate degree of ex- 

cellence. Those followed by one ! are fair to good, those followed by two !! are unusu- 
ally excellent and faithful representations, while all others are indifferent or worthless. 
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Eng. Fung. p/. 176 /; Barla, Champ. de Prov. de Nice f/. 39. 
J. 1-9/; Sicard, Hist. nat. Champ. p/. 58. f. 293; Britzelmayer, 
Hym. Sudb.* Aydnei f. 4; Bolton, Geschichte g/. 89; Kromb- 
holz, pl. 50. f. -9!; Badham, Escul. Fung., ed. 1847, pl. 72. 
f. 3; Badham, of. cit., ed. 1863, pl. 8. 7. 3 & 4; Bel. Champ. 
Tarn. f/. 7; Fries, Sverig. atl. svamp. p/. 75. //; Paul, Icon. des 
Champ. f/. 35. f. 7-2; Harzer, Naturg. Abb. Pilze. p/. 23. pl. 46 
(var.),; Hussey, Ill. Brit. Myc. 1: p/. 76 //, Vittadini, Desc. 
Fung. Mang. fl. 25. f. 2; Peck, Reg. Rep. 48: p/. 38. /; Rep. 
Conn. Board Agric. 29: p/. 6. f. 2/,; Cordier, Les Champ. /. 
43/; Gillet, Les Champ. A/. 322, + Gibson, Edible Toadstools 
and Mushrooms, p/. 27 //, Dietrich, Forstflora, ed. 1840; 2: 7. 
187. Ldem., ed. 1860; pl. 297.7. 7. Atkinson, Mushrooms, £/. 68. 

Exsicc.: Sydow, Myc. Marchica, 2819; Rabenhorst, Fungi 
Eur. 803; Desmazieres, Pl. Crypt. de France, 312; Herpell, 
Samm. prap. Hutp. 18. 

Type Loc. : European (Giss). 

Orono, Me. (Harvey); Mt. Everett, Mass., West Goshen, 

Conn., New York City (Underwood); Flatbush, L. I. (Zabriskie) ; 

Sandlake, Rensselaer Co., N. Y. (Peck); Ft. Edward, N. Y. (E. C. 

Howe) New Jersey (Ellis); Pennsylvania (Schweinitz) ; Fayette, 

Co., W. Va. (Nuttall). It has also been reported, but specimens 

have not been examined, from Rhode Island (Olney, Bennett) ; 

Ohio, Kentucky (Morgan) ; Maryland (Banning) ; North Caro- 

lina (Schweinitz) ; South Carolina (Curtis). 

This is one of our most common and widely distributed species. 

A fleshy, terrestrial, subcentrally stemmed plant ; it is readily dis- 

tinguished by its light color, pale-buff to yellow, sometimes red- 

dish, never white. Its only slightly decurrent teeth separate it at 

once from H. Washingtonianum EIl., its color and large spores, 

7-9 » wide, separate it distinctly from H. albidum Pk. and from 

the large white southern form. 

* This is a wretched piece of work whether regarded from a scientific or from an 

artistic standpoint. It is often impossible to decide from the figures what they are in- 

tended to represent. Itis especially unfortunate that Britzelmayer has in this work 

published many new species, whose characters, without an accurate description, are 

most effectually obscured. 

+ The plates of this work originally unnumbered are here numbered in accordance 

with the Lists of the author. © 
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2b. HyDNUM RUFESCENS Persoon: Obs. Myc. 2: 95. 1799 

Icon.: Bolton, Geschichte f/. 89; Barla, Champ. de Prov. 
de Nice f/. 39. f. ro-12; Britzelmayer, Hym. Siidb. Hydnei f. 
5; Patouillard, Tab. analyt. Fung. £. 747, Peck, Reg. Rep. 
48: pl. 38. f. 7-T0. 

Tyre Loc. : European. 
This has been reported from New England (Oakes) ; Maryland 

(Banning) ; Pennsylvania and North Carolina (Schweinitz). 
The status of the species is doubtful and it seems best to re- 

gard it as a variety of H. repandum from which it appears to differ 
only in its more slender stem and in the reddish color of the pileus. 
If it can show no more marked characteristics than these it should 
hardly be given the dignity of a distinct species, Barla’s figures, . 
op. ctt., show a marked scaly imbricate pileus! Persoon in 
Syn. Meth. Fung. 556, says: “ileus obsolete et subtiliter 
zonatus est.” There seems to be no indication of either of these 
features in our American plant. The name itself is preoccu- 
pied by #. rufescens Schaeffer, Fung. Bav. et Pal. Icon. 43 
95. pl. 141. 1763, which seems to be even more clearly true 
H. repandum. 

3. Hypnum axrsrpum Peck, Bull. N. Y. State Mus. Nat. Hist. 1: 
10. 1887 

Icon.: Peck, Rep. Reg. 51: pl. 56. 7. I-7. 
Type Loc.: Sandlake, Rensselaer Co., N. Y. (Peck). 
The species has been reported, I believe, only from Middle- 

bury, Vt. (Burt), since Peck first described it. It is probable 
that it is usually referred to HW. repandum from which it is not 
readily distinguished. While characteristically a smaller plant 
than H. repandum (2-3 cm. broad), specimens of the latter are 
often found equally as small. When fresh, its white color should 
distinguish it, but in the dried state the color resembles that of H. 
repandum too closely to be distinguished. The most certain dis- 
tinction seems to bein the spores which are about half the size of 
those of H. repandum, being from 3.5 » to 5.5 4 wide, but in form 
they are very similar. Careful field observation of this plant is 
very desirable. 
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4. Hydnum albo-magnum sp. nov. 

A low broad fleshy plant ‘“ white throughout, then turning yel- 
lowish.” Pileus even, glabrous, repand, 5-8 cm. wide ; substance 
fleshy, brittle, white ; stem short, thick, central, or excentric, 2-4 
cm. high, 1-2.5 cm. thick, expanding into a thick base; teeth 
slender, 2-4 mm. long, slightly decurrent : spores somewhat irreg- 
ular but distinctly oval, apiculate, small, 3.5-4 u by 5.5—7 p. 

Type Loc.: Auburn, Ala. (Earle). 

The plant, while closely related to 1. repandum and H. al- 

bidum, seems to be readily distinguished from the former by its 

white color, glabrous pileus, and small oval spores; from the lat- 

ter it is separated by its much larger size, stouter stem, and oval 

form of spores. [he above description is based entirely on dried 

specimens and needs to be confirmed by comparison with the liv- 

ing plant. 

5. Hypnum WaAsHINGTONIANUM Ell. & Everh. Proc. Phila. Acad. 

1894: 323. 1894 

Type Loc. : Tracyton, Wash. (Parker). 

This plant has not been reported since it was found by Miss 

Parker. It resembles H. repandum but the teeth are decurrent 

half way down the stem and the “ substance tougher.” j 

6. Hypnum cagspitosum Banning; Peck, Reg. Rep. 44: 74. 

189g! 

Icon. : Banning, Fungi of Maryland, p/. 737.* 

Type Loc. : Carroll Co., Md. (Banning). 

The plant has not been reported by any one but Miss Ban- 

ning. Her description as quoted by Peck, /oc. cit., is too brief to 

_be very satisfactory but is materially supplemented by her plate. 

The plant, which appears to be closely related to H. repandum, 

seems to differ from that species, especially in the round, thick, 

convex, nearly hemispherical pileus, the proportionately thickened 

stem, equal to a third or a half the diameter of the pileus, and in 

the flesh turning yellow when cut. 

‘ Hypnum pirrractum Berk. Lond. Jour. Bot. 6: 323. 1847 

Tyre Loc. : Waynesville, O. (Lea). 

Since its original discovery by T. G. Lea, this plant has been 

* This is a work in manuscript deposited in the N. Y. State Herbarium at Albany. 
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reported only by A. P. Morgan from Kentucky and Ohio. I 

have not seen an unquestionable specimen of it and am in doubt 

as to its true character. As this is a strictly American plant and 

seems to be well characterized, it is desirable that it should be 

better known and better represented in our herbaria, especially 

considering that it is now over fifty years since it was first de- 

scribed by Berkeley, and yet in that time only two specimens of it 

have ever been reported. As the original description will not 

be readily accessible to many, I add it in part for the purpose of 

assisting in the identification of the plant. 

‘«Pileus 3 inches broad, convex smooth, of a tough, fleshy 

substance, at length much cracked and split, margin involute.— 
Stem 114-2 inches high, 34 of an inch or more thick, buff, and 
split like the pileus, tender when fresh. Spines even, subulate, 

entire, soft, of a pale buff, Smell vinous. A remarkable rigid 
species when dry.”’ 

“Allied to H. candidum and H. repandum.” Lond. Jour. Bot. 
6.323. 36a7: 

It is to be hoped that collectors, especially in Ohio, will watch 

closely for this interesting plant. 

8. Hypnum Curtis Berk. Grevillea, 1: 71. 1872 

Type Loc. : South Carolina (Curtis). 

The plant does not seem to be readily distinguished from /7. 

levigatum especially in view of the uncertainties connected with the 

latter. The chief distinctions seem to be the smaller size, less 

than 5 cm. wide, with the stem attenuate upward from a bulbous 

base. 

It has never been reported since its discovery, but a plant 

found by Earle in Alabama and now in the Underwood Herba- 

rium has been referred here. It appears to.conform fairly well to 

the description but the latter is too meager to be entirely satisfac- 

tory. 

9. Hypnum LEvicATuM Swartz, Kongl. vet. Acad. nya handl. 
1810: 243. I810 

Icon: Fries, Sverig. atl. Svamp. p/. 8z/.  Barla, Champ. 

Prov. de Nice pl. 38. f. 5, 6 (?); Bresadola, Fung. Trid. p/. 

138 (?). 

Tyre Loc.: European. 
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New Jersey (Gentry). Reported also from Pennsylvania 
(Schweinitz) and North Carolina (Curtis). The Schweinitzian 
specimen now in the Philadelphia Academy of Science is nearly 
destroyed so that its characters can not be determined. Curtis’ 
specimen I have not seen. It seems doubtful if the plant is com- 
mon with us. Most of the specimens referred here in the collec- 
tions are evidently something quite different. I have seen but 

one specimen (Gentry’s) that appeared to have just claim to being 

regarded as this species. 

There seems to be no little uncertainty among authors con- 

cerning this plant. Descriptions vary greatly; Barla’s figure 

_ seems to depict a very different plant from Swartz’ and Bresa- 

dola’s figure is doubtful. The chief distinctive characteristic of the 

plant is the thick, fleshy, regular, glabrous pileus, 5-15 cm. wide, 

by no means repand. Saccardo says, ‘‘ spores 10-15 4 long.” 

In view of the uncertainty that seems to prevail concerning 

this plant and as Swartz’s original description is often inaccessible, 

it is quoted in full. 
‘“ H. laevigatum, pileo carnoso convexo castaneo laevi, aculeis 

mollibus albido-cinereis; stipite inaequali elongato. Erinaceus 

obscure ferrugineus, subtus denticulis, longioribus cinereis. Szpes 

2-3 pollicatis, teretiusculus inaequalis saepe tortuosus sulcatus, 

solidus, carnosus, pallidus, crassitie digiti minoris. /%/eus diam. 

sub 2 pollic. et ultra, modice convexus, centro disci rarius de- 

presso, margine deflexus, carnosus laevis nec squamosus, medio 

subinde rimosus, fragilis, pallide castaneus |. ferrugineus. Caro 

albescens. Acw/ei numerosissimi, longiusculi subulati, albido- 

cinerei, fragilissimi, molles.”’* 

10. Hypnum INFUNDIBULUM Swartz. Kongl. vet. Acad. nya 

hand]. 1810: 244. 1810 

Icon. : Svensk. Bot. p/. 492.7 

Type Loc.: European. 

Reported from Pennsylvania (Schweinitz); Ohio (Lea, Mor- 

gan); Kentucky (Morgan). Schweinitz’s specimen in the Phila- 

delphia Academy of sciences is nearly destroyed; what remains 

* Kongl. Vetenskaps Acad. nya Handlingar 1810 : 243. 

+ This work has not been seen but as it is the only place where this plant is sup- 

posed to be figured it is quoted as above. 
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rather suggests H. scrobiculatum. The Ohio specimens have not 

been seen. Morgan’s Kentucky specimens answer well to the de- 

scriptions of FH. infundibulum except as to size. The European 

plant is described as 20 cm. wide and with stem 5—8 cm. long and 

3.cm. thick. Morgan’s specimens are 4—7 cm. wide with stem 4—5 

cm, long, a much smaller plant. The plant is distinguished by its 

infundibuliform pileus, with erect flexuose, plicate margin. 

11. HypNum sussguAMosuM Batsch, Elench. Fung. 111. 1783 

Icon.: Batsch, Elench Fung. f. ¢3/. Paulet, Icon. Dec. 

Champ. f/. 33. f. 1; the latter simply a copy of Batsch. 
Type Loc.: European. 

Reported from Rhode Island (Bennett); Pennsylvania (Schwei- 

nitz); South Carolina (Schweinitz, Curtis, Ravenel). Bennett’s 

Rhode Island specimen is unquestionably AH. scrodiculatum and 
therefore must be excluded. Schweinitz’s specimen is, doubtful, 

the others have not been seen. Schweinitz’s Pennsylvania speci- 
men is identical with a specimen in the Underwood herbarium re- 
ferred to H. tmbricatum and characterized by coarse aculei, a slen- 

der stem and a remarkably light porous substance to the pileus 
when dried. This species so far as our American forms are con- 
cerned is doubtless involved in confusion with H. imdricatum. A 
thorough investigation is greatly needed of these related species 
including A. levigatum. 

12. HypNuM imBRIcaTum L. Sp. Pl. 2: 1 578.4. 1354 

Icon.: Schaeffer, Fung. Bav. et Pal. Icon. p/. rgo ; Sowerby, — 
Eng. Fung. g/. 73; Bolton, Geschichte f/, 88; Barla, Champ. de 
Prov. de Nice p/. 38. f. r-g; Fl. Dan. pl. 176; Harzer, Naturg. 
Abb. Pilze pl. 3. f. 6-9; Fries Sverig. atl. Svamp. pl. 33° 
Gautier, Champ. f/. 7. f. 3; Pat. Tab. analyt. Fung. p/. 245° 
Richon and Rose, Atlas Champ. p/. 65. £ 8-17; Greville, Scot. 
Crypt. Flor. g/. 77 ; Atkinson, Mushrooms, f. 189. : 

Exsicc.: Krieger Fung. Sax. 419; Linhart, Fung. Hung. . 
347; Roumeguere, Fung. Select. 5328 ; Roumeguere, Fung. Gall. Be 
2310; Sydow, Myc. March. 105; Ellis, N. Am. Fung. 926;* 
Herpell ; Samml. prap. Hutp. 75. 

* In one set of N. A. F. under this number there was found a most typical specimen a 
of what I regard as H. iméricatum, in another set under the same number the speci- _ 
men appears to be a very distinct thing and entitled to be treated as a different species. 
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Type Loc. : European. 

Reported from Massachusetts (Seymour) ; New Jersey (Ellis) ; 
Montana (Tweedy) ; New York (Peck) ; Rhode Island (Bennett) ; 
Pennsylvania (Schweinitz) ; Maryland (Banning); West Virginia 
(Nuttall); South Carolina (Schweinitz); Ohio (Lloyd); Ken- 
tucky (Morgan). This distribution can be regarded only as pro- 
visional as the specimens are found, so far as examined, to vary 
too greatly among themselves. For example, Tweedy’s Montana 
specimen is a gray-brown plant with the pileus broken up into 
large, thick, imbricate plates, while Morgan’s Kentucky plant is 

yellowish-brown with the pileus covered with humerous fine thin 

scales. There seems to have been a disposition among collec- 

tors to refer everything with a scaly pileus to this species. It 

seems probable, however, that we have several distinct species 

masquerading under this name. It is especially desirable that 

careful observations should be made of fresh specimens of this 

plant, with reference to the character of the scales, size, arrange- 

ment, and structure; also as to the teeth, length, size, color, and 

whether closely set or not; in addition to the usual points to be 

observed in the fleshy fungi. 

13. Hypnum scasripes Peck, Reg. Rep. 48: 13. 1896 

Type Loc.: Elizabethtown, N. Y. (Peck). 
The plant has not been reported since its first discovery by 

Peck. It is a very peculiar and well-marked species, large and 

conspicuous, with pileus 9g—12.cm. broad, pinkish gray in color ; 

teeth decurrent ; stem g—12 cm. long, scabrous-dotted. 

14. HypnumM vELLEREUM Peck, Reg. Rep. 50: I10. 1897 

Type Loc.: Port Jefferson, N. Y. (Peck). 

This plant has been found also in Rensselaer Co., N. Y. by 

the writer. It forms shapeless crusts spread over the substratum 

of fallen leaves and often assumes nearly a resupinate character. 

It somewhat resembles H. a/onigrum but is dryer in substance in 

the fresh condition and the color of the interior is much lighter, | 

ashy-gray or brownish. It appears to grow in dryer situations 

than the former plant. Both species emit a strong heavy odor in 

drying which lasts for months. In H. vel/ereum this odor is quite 

suggestive of slippery elm. 
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15. HypNUM ALBONIGRUM Peck, Reg. Rep. 50: 110. 1897 

Tyre Loc. : Gansevoort, N. Y. (Peck). 
Massachusetts (Vail); Moravia, N. Y. (Banker). The plant 

is readily distinguished by its hard, nearly black central portion 

surrounded by a spongy-tomentose structure similar to 1. spongi- 

osipes but color gray-black and teeth white. When fresh this 

tomentose portion is tumid with water which can be readily 

squeezed out in drops. The plant grows among. fallen leaves 

in wet springy situations. In drying it emits a heavy odor sug- 

gestive of certain fertilizing phosphates. It seems to be closely 

related to H. vellereum, with which it should be compared. 

16. Hypnum putipum Atkinson, Mushrooms, Edible, Poisonous, 

etc. 199. pl. 69. f. r88. 1900 

Type Loc.: Blowing Rock, N. C. (Atkinson). 
No specimens of this species have been examined but from 

Atkinson’s plate and description it appears to be closely related to 

the above 77. albonigrum Pk. from which it is evidently clearly 
separated by its larger size, ‘‘ 8-12 cm. broad,” and by its ‘‘ prom- 
inent concentric zones.” The plant is further described as “ re- 
markable for its peculiar odor, resembling, when fresh, that of an 
Ethiopian ; for its tough, zonate pileus with a prominent white 

edge, and the stout irregular stem, resembling the stem of Hyd- 
num velutinum,* with a thick, spongy, outer layer and a central 
hard core.”’ 

It is worthy of note that we evidently have here a group of 
closely related species that are especially characterized by the pos- 
session of a “peculiar odor.” It is unfortunate that odors are so 
difficult to describe. It may be further noted that we also have 
in this genus a group of species marked by a peculiar double 
character in the internal structure, consisting of a thick, spongy 
or tomentose outer layer and a central hard compact portion. 

17. HyDNUM SUAVEOLENS Scop. FI. Carn. 2: Seale 1772 
Type Loc.: European. 
Ft. Edward, N. Y. (E. C. Howe); Sandlake, N. Y. (Peck); Ken- 

tucky (Morgan) ; Connecticut (Underwood); New Jersey (Ellis). 

* This probably refers to the species recognized in this paper as 1. spongiosipes Pk. 
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Although this plant has been quite largely reported it seems 

doubtful if the true 4. swaveolens of Scopoli has ever been found 

in this country. This notice of it would, therefore, have been 

placed with the Species dubiae, but that in the collections a plant 

with uniform characteristics is quite generally found referred to 

this species. Unless this plant undergoes considerable change in 

drying it does not appear to possess the characteristic blue color 

so strongly emphasized in the descriptions of 7. swaveolens Scop. 

In many ways the American plant seems closely related to 

albonigrum Pk, and H. vellereum Pk., differing from the former 

chiefly in the lighter color of the interior (not black) and in the 

cream colored or buff surface of the pileus. It differs from the 

latter in the darker color of the interior, and in its buff pileus; it is 

also more regularly mesopus in form. In fact it appears in many 

of its features to be intermediate between H. albonigrum and H. 

vellereum and is specifically distinguished by its cream colored 

pileus. 

It is very desirable that accurate observations should be made 

on this plant in its fresh state, and its true position definitely de- 

termined. 

18. HypNuM FERRUGINEUM Fries,* Obs. Myc. 1: 133. 1815 

Icon.: Fries Icon. Select. Hym. f/. g; Krombholz. fl. 50. 

J. LO TE, ? 

Bresadola Fung. Trid. p/. 743; Bulliard, Herbier de la France 

pl. 409 are cited under this name, but they do not represent H. fer- 

rugineum Fr. Bresadola’s figure may be possibly /7. scrobiculatum. 

Exsicc.: Roumeguere, Fung. Gall. 2308; Desmazieres, PI. 

Crypt. de France 2159 (?); Ravenel, Fung. Amer. 433 ;+ Ravenel, 

Fung. Car. 3: 17.{ Exsiccati appear to furnish no satisfactory 

information on this species. 

‘Type Loc: European. 

* Fries’s name for this plant is excluded by H ferrugineum Pers. Tent. Disp. 

Meth. Fung. 30. 1797, which was given to a resupinate species. It should be known 

as H. carbunculus Secretan, Myc. Suisse, 2: 515. 1833. 

+ In the set examined the specimens are uncertain and of little value. 

{ The specimen under this number in the set examined is not H. ferrugineum Fr. 

but is a peculiar brick red plant that has been quite generally referred here. It seems 

probable that it is an undescribed species. 
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This plant has also been reported from Alabama (Earle); 
New Jersey (Ellis); South Carolina (Ravenel); Pennsylvania — 
(Schweinitz) ; North Carolina (Curtis) ; Florida (Lloyd); Ohio 
(Lloyd). I have not seen the last three and as to the others, 
several are evidently the brick red species of Ravenel, while 
Schweinitz’s plant appears to be the same as H. spongiosipes Pk, 
Earle’s Alabama plant appears to correspond closely to Fries’s 
description and figure. H/. ferrugineum Fr. would seem to be posi- 
tively distinguished by the unique blood-red drops that gather on 
the pileus and which in drying leave a dark varnished coating on 
the plant. ie 

19. HypNum sponaiosipes Peck, Reg. Rep. 50: 111. 1897 
Type Loc.: Round Lake, N. Y. (Peck); New Jersey (Ellis) ; 

Ohio (Morgan) ; Iowa (McBride); Alabama (Atkinson). This 
plant has been uniformly reported as A. velutinum Fr. but Peck 
is undoubtedly correct in describing it as a distinct species. The 
hard central portion distinct from the spongy-tomentose exterior 
both of stem and pileus gives a marked character to the plant. 
Uniform cinnamon brown throughout, the pileus 3-10 cm. broad. 

20. Hypnum AURANTIACUM (Batsch) A. & S, Conspectus Fung. 
Nisk. 265. 1805 

Icon.: Batsch, Elench. Fung. 2: /. 40. f. 222/; Bresadola 
Fung. Trid. g/. rz2. 

Exsicc.: Roumeguere, Fung. Select. 5329 and 6635; Sydow, 
Myc. March. 811. The latter is somewhat doubtful. 

Type Loc.: European. 
New York (Underwood); New Jersey (Ellis) ; Alabama 

(Earle); Pennsylvania (Schweinitz). Also reported, but the spec- 
imens not seen from: New England (Sprague); South Caro- 
lina (Curtis) ; Rhode Island (Bennett). This species is well marked 
by its woody texture and bright orange color, which is quite 
permanent in the interior, but varies considerably on the e€X- 
terior. There is little doubt that the plant should be known as 
HT. floriforme Schaeffer, Fung. Bav. et Pal. Icon. 4: 97. pl. 146. 
J. 7-6. 1774. Both figures and description correspond well to 
this plant. Persoon in Commentarius 57. 1800, identified Schaef- _ 
fer’s figures with H. suberosum var. 8 aurantiacum Batsch, and é 
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named the plant H. hybridum. Fries, likewise, ‘regarded these fig- 
ures of Schaeffer as representing 7. aurantiacum Sys. Myc. 1: 403. 
1821. 

I have seen specimens of the plant with the same turbinate 
pileus as shown in part of Schaeffer’s figures though the more 
common form appears to be the concave or infundibuliform pileus 
shown in others of his figures. That the two forms should be 
treated as distinct species, as was done by Persoon, seems very 
doubtful. 

21. HypNnum scropicuLaTuM Fries, Obs. Myc. 1: 143. 1815 

Icon.: Fries, Icon. Select. Hym. p/. 5. f. r//; Britzelmayer, 
Hym. Siidb. Hydnei fF. 8. 

Exsicc.: Romell, Fung. Scand. 19; Roumeguere, Fung. 
Gall. 3007, 3626. 

New York (Cushier); New Jersey (Ellis); Rhode Island 
(Bennett). The last reported as H. subsqguamosum. 

The plant is closely related to H. zonatum Batsch, from which 

it is difficult to separate it absolutely. The more typical forms 

have the surface of the pileus roughened and broken up into a 
coarse, spongy or scaly mass. But in other forms this feature be- 

comes a mere roughening of the surface which also appears ob- 

scurely zonate, thus forming an easy transition to 7. zonatum. 

22. Hypnum zonatum Batsch, Elench. Fung. 111. 1783 

Icon.: Batsch, Elench. Fung. 2: f/. go. f. 224 a, 6, c/; 

Nees, Sys. Pilz. pf. 32. fv 242; * 

Exsicc.: Ravenel, Fung. Car. 1: 25. 

Tyre Loc. : European. 

Connecticut (Underwood); Rhode Island (Bennett); New Jersey 

(Ellis) ; South Carolina (Ravenel) ; Ohio and Kentucky (Morgan); 

Alabama (Underwood). Specimens also reported but not ex- 

amined from Florida (Calkins). 

The typical form of this species is clearly marked and readily 

recognized by its infundibuliform, coriaceus pileus, with several 

sharply defined zones, by its soft cinnamon brown color, and by its 

* This is of no value. a and # are mere copies of Schaeffer's figure of cyathi- 

JSorme, while B is a copy of Batsch. 
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sterile margin, which does not curl in drying. But from this it 

varies in numerous ways forming intermediate series that connect 

it so closely with other species, particularly H. scrobiculatum, that 

it is very difficult to say where the line should be drawn between 

them. The plant should receive careful field study, and its vari- 

ations noted, especially in single gatherings, where there is reason 

to believe the plants have all sprung from acommon mycelium. 

23. Hypnum conFLuens Peck, Reg. Rep. 26: 71. 1874 

Type Loc.: New Scotland, N. Y. (Peck). 

The plant has not been reported by any but its discoverer. 

« Pileus thin, tough, expanded, sometimes confluent, hygropha- 

nous; stem surrounded below by a dense myceloid tomentum.” 

Pileus 5-8 cm. wide. This is not the same as 17. concrescens var. 

confluens Pers. Myc. Eur. 2: 165. 1825 so thatthe present name 

cannot hold. 

24. HYDNUM CORIACEO-MEMBRANACEUM Schweinitz, Syn. N. A. 

Fung. 162. 1834 

Type Loc.: Bethlehem, Pa. (Schweinitz). 
This plant has never been reported since Schweinitz described 

it. The type specimen in the Schweinitz collection in the Phila- 

delphia Academy of Science is unfortunately totally destroyed 

Berkeley and Curtis, who saw the specimen in 1855, reported that 

it was ‘‘a very singular and distinct species” in their commmen- 

tary on the Syn. Fung. Amer. Bor.* Schweinitz himself remarks 

‘‘distinctissima species.” It would be especially interesting if 

this apparently clearly marked species could be rediscovered. 

The original description is added, therefore, as it is not generally 

accessible. 

“ Pileis concrescentibus, lato-repandis, subinfundibuliformibus, 

coriaceo-membranaceis, exacte Polypori versicoloris substantia in 

varietati ejusdem membranacei ceterum glabris, strigoso-zonatis 

margine strigoso fimbriatis, saepe laceratis, 1-2 uncialibus diametro, 

pallide cervinis. Subulis sparsis, subulatis, longis saepe tortis, — 

lutescentibus. Stipitibus tenuibus, centralibus, brevibus, concres- 

centibus.”” Syn. N. A. Fung. 162. 1834. | 

* Jour. Acad. Sci. Phila. II. 3: 215. 1855. 
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25. Hypnum FasciaTum Peck, Reg. Rep. 41: 78. 1888 

Type Loc.: Catskill Mts., N. Y. (Peck). 

The species has been reported only by its discoverer. It is a 

very distinct and beautiful species. ‘‘ Pileus thin, coriaceous, nearly 

plane, umbilicate, blackish-brown, adorned with three to seven 

narrow elevated scabrous tawny-gray concentric zones,” I.5—2.5 

cm. wide. 

26. HyDNUM CYATHIFORME Schaeff. Fung. Bav. et Pal. 4: 93. 

1763 
Icon.: Schaeffer, Fung. Bav. et Pal. Icon. p/. 739//. 

Bulliard, Herbier de la France p/. 756? Flor. Dan. p/. 2020. 

f. 2? Harzer, Naturg. Abb. Pilze p/. 37. f. 1-5? Sicard, Hist. 

Nat. Champ. ~/. 58. f. 294? Britzelmayer, Hym. Sidb. Hydnez 

t.9?  Schaeffer’s figures are clearly marked and readily identify 

the. plant, the others are all doubtful and most of them appear to 

represent a totally different plant. 

Exsicc.: Krieger, Fung. Sax. 906; Sydow, Myc. March. 

206 and 1011; De Thiimen, Myc. Univ. 207 ;* Rabenhorst, 

Fung. Eur. 611* and 2304 >* Herpell, Samml. prap. Hutp. 115 ; 

Roumeguere, Fung. Gall. 2306. 

Type Loc. : European. 

New Hampshire (Minns); Connecticut (Underwood). It has 

also been reported but specimens not seen from Rhode Island 

(Bennett) and California (Harkness). The Schweinitzian specimens 

reported from South Carolina and Pennsylvania are not H/. cyathi- 

forme Schaef. but appear intermediate between scrobiculatum and 

zonatum, having the fertile curling margin of the former but the 

distinct zonations of the latter. The specimens are marked ‘‘ (H. 

scrobiculatum) Epic. 21. Hydnum cyathiforme Bull.” 

H. cyathiforme Schaeff. is often regarded as a synonym of H. 

tomentosum L.. (see De Thiimen and Rabenhorst above). But for 

the present it seems best to follow Fries in keeping them distinct, 

although, I admit, the reason for doing this is chiefly the fact that 

Linnaeus’s two-line description is not sufficient to identify any- 

* These specimens are marked HH. ¢omentosum L. but are typical plants of 1. 

cyathiforme Schaeft. : 

+ Roumeguere’s specimens are practically worthless for critical purposes. 
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thing, while Schaeffer's plant is readily recognized from his figure 

and is clearly characterized by the white or cream colored teeth, 

the darker zonate pileus, somewhat tomentose at the center, and 

with margin the color of the teeth. The pilei are frequently con- 

fluent, forming a thin expanded crust supported by the slender dis- 

tinct stems. 

27. HyDNUM DELICATUM Schweinitz, Syn. N. A. Fung. 161. 1832. 

Not H. delicatum Klotsch. 

Type Loc.: Bethlehem, Pa. (Schweinitz). 

This species has not been reported except by its discoverer. 

The type specimen in the Schweinitz collection at Philadelphia is 

partly destroyed, but sufficient remains to show the chief charac- 

ters of the plant. It is a very dainty little species, 1.5-2 cm. 

high, ash-gray in color ; pileus thin, flat to infundibuliform ; stem 

attenuate to the base. A plant in the Ellis collection at the N. Y. 

Botanical Garden marked H. suffocatum is to all appearances this 

species and so gives another station, Newfield, N. J. 

28. Hypnum caANnum Schweinitz, Syn. Fung. Car. 77. 1818 

Type Loc. : North Carolina (Schweinitz). 
Also reported from Bethlehem, Pa: (Schweinitz). 
The species has never been reported by any other than 

Schweinitz himself. His description is too brief to convey any 

definite idea of the species. Fries regarded the plant the same 

as H. gracile with a confidence that would indicate he had seen 

something more than Schweinitz’s three-line description. The 
specimen in the Schweinitz collection at Philadelphia, while not 

very satisfactory, appears to be a plant closely resembling /7. 
scrobiculatum in all important features except that the color is ash- 
gray. 

SPECIES DUBIAE 

29. Hypnum FusiPEs Pers, Myc. Eur. 2: 162. 1825 

Icon.: Pers. of. cit. pl. 20. f. 4-6. 
Type Loc. : European. 
Bethlehem, Pennsylvania (Schweinitz). Has never been re- 

ported except by Schweinitz. His specimen as preserved in the 

Philadelphia Acad. of Sci. does not’ in the least resemble Per- 
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soon’s figure and appears to be an immature plant of some sort. 
The decidedly decurrent teeth would seem to distinguish the spe- 
cies well and it is doubtful if ithas ever been found in this country. 

30. HyDNUM VERSIPELLE Fries, Ofvers. af Kongl. Vet. Ak. For- 

hand. 1861: 73. 1862 

Icon.: Fries, Icon. Select. Hym. p/. 7 /. 
Type Loc. : European. 

This species has been reported but once. New York (Fair- 

man). I have seen only a single specimen of this collection but 

doubt if it is A. verstpelle. The plant seen does not show in the 

least the confluent cespitose character emphasized by Fries both 
in his description and in his figure. 

31. Hypnum TomenTosum L. Sp. Pl. 2: 1178. 1753 

Icon. : Smith, Seeman’s Jour. Bot. 6: p/. 76. 

Type Loc.: European. 

This has been reported only by Schweinitz. His specimen 

in the Philadelphia Academy is now only a scrap but is clearly 

not cyathiforme Schaef. nor does it resemble 47. tomentosum L. as 

figured by Smith, Zoc. cit. It seems safe to assume that 4. tomen- 

tosum L., if we are to regard it as distinct from H. cyathiforme 

Schaeff., has not been found in this country. 

32. Hypnum compactum Persoon, Comm. Schaeff. 57. pd. 

L46.. fo 2, Be 0. 1800 

Type Loc. : European. 

Reported from South Carolina (Curtis) and North Carolina 

(Schweinitz). No species of the genus seems to be more uncer- 

tain than this. An examination of specimens from collectors in 

this country, as well as a study of European exciccati, reveals a very 

great difference of conception as to the characters of the species ; 

even published descriptions are difficult to harmonize. An appeal 

to Persoon’s original description does not give much help in the ~ 

matter. He established the species on part of Schaeffer’s figures 

of H. floriforme, the turbinate forms of /. 746. f. 1, 2, 3, 5, 6, and 

gave a very meager description, but one that differs essentially 

from Schaeffer's account of floriforme. As there is no good rea- 

son to suppose Schaeffer’s figures did not correctly represent the 
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plant he described, we are left not only in doubt, but in some con- 

fusion as to what plant Persoon may have had in mind. A plant 

from Alabama, in the Underwood collection, conforms quite 

closely to Persoon’s description and resembles in form Schaeffer’s 

figures, but does not correspond to any known European plant. 

It is doubtful, therefore, whether it should be regarded as H. 

compactum Pers. Moreover, it does not show the blue variega- 

tions mentioned by Fries, a characteristic which is quite evident in 

some of the European specimens. I have not seen Curtis’s speci- 

mens, while Schweinitz’s plant as preserved at Philadelphia is very 

curious and distinct from anything I have seen. I believe we have 

several unique species in this oe passing under the name of 

HT. compactum. 

33. Hypnum cINEREvM Bull. Herbier de la France, 309. 1791 

Icon.: Bulliard Herbier de la France, p/. grg/; Sicard, Hist. 

nat. Champ. f/. 58. f. 297. 

Type Loc.: European. 

Bethlehem, Pa. (Schweinitz). Has been reported only by 

Schweinitz and his specimen is too uncertain to draw any conclu- 

sions. In the absence of actual specimens it is impossible to sat- 

isfactorily locate this plant. It is doubtful if this species has 

really been found here. 

34. HypNuM MIRABILE Fries, Monog. 2: 349. 1863 

Icon.: Fries, Icon. Select. Hym. p/. 3. f.2/. 
Type Loc.: European. 
Port Jefferson, N. Y. (Peck). This species has been reported 

only by Peck and he expresses doubt as to whether his specimen 
is rightly referred here. The plant is characterized by a peculiar 
woolly tomentum covering the entire plant. 

35. Hypnum vELuTinum Fries, Sys. Myc. 1: 404. 1821 

Icon.: Bulliard, Herbier de la France p/. 453. f. 2. 
Type Loc. : European. 

All specimens reported as H. velutinum that have been exam- 

ined have proven to be H. spongiosipes and it is probable that the 

latter species has been generally referred to velutinum. Curtis's 
North Carolina specimen has not been seen. 
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36. HyDNUM CONCRESCENS Persoon, Obs. Myc. a: 74. 1796 

Type Loc. : European. 
North Carolina (Schweinitz). 
Schweinitz is the only one who has reported a species under 

this name. Later in his Syn. N. A. Fung. 161 he referred the 
same plant to 4. cyathiforme Fr. As H. concrescens Pers. is a 
doubtful species, and Fries himself afterward repudiated his own H. 
cyathiforme it is difficult to say what Schweinitz’s plant may have 
been. There is no specimen in his collection at Philadelphia. 

37- Hypnum Fennicum Karst. Rev. Myc. g: 10. 1887 

‘ Type Loc. : European. > ° 

Port Jefferson, N. Y. (Peck) ; Kentucky (Morgan). 
The American plants referred to this species are somewhat 

doubtful but correspond closely to a specimen from Karsten him- 
self which is preserved in the New York Botanical Garden. The 

plant appears to be especially marked by a dark blue color at the 

base of the stem. 

38. Hypnum spAapIcEum Persoon, Icon. et Disc. 34. 1798 

Icon.: Persoon, of. cit. pl. 9. f. I. 

Type Loc.: European. 

Reported from Rhode Island (Bennett) and North Carolina 

(Schweinitz). Schweinitz afterward regarded his specimen as 

HT. connatum and Bennett’s plant appears to have been destroyed. 

39. Hypnum connatum Schultz, Prodr. Flor. Starg. 491. 1806 

Tyre Loc.: European. 

Reported from North Carolina (Schweinitz). The specimen 

in the Acad. Nat. Sci. Phila. does not seem to differ from H. ° 

scrobiculatum. 

40. HyDNUM GRAVEOLENS Delast.; Fries Epic. 509. 1836-38 

Icon. : Fries, Icon. Select. Hym. /. 6. f. z/. 

Exsicc.: Ravenel, Fung. Car. 3: 16; Sydow, Myc. March. 

908 : Roumeguere, Fung. Select. 6241 ; Roumeguere, Fung. Gall. 

2007 ; Rabenhorst, Fung. Eur. 1104. 

Tyre Loc. : European. 
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Reported also from Ft. Edward, N. Y. (E. C. Howe) and North 

Carolina (Curtis). I have not seenthese specimens. The exsiccati 

quoted above furnish little information regarding this species ; the 

American collections are of uncertain relations and it seems doubt- 

ful if the species has ever really been found in this country. 

Such specimens as I have been able to examine do not satisfy me 

as corresponding either to Fries’ figure or description. 

DICKINSON SEMINARY, WILLIAMSPORT, PA, March, Igo1. 



New Plants from Wyoming, XIII. 

By AVEN NELSON 

“Potentilla Plattensis pedicellata 

Erect, slender, several-stemmed from the crown of a semi- 
fleshy root, bright green but under a lens silky-strigose, taller 
than the species (cften 3 dm. high): stipules entire or cleft- 
toothed, ovate-lanceolate, acute: leaflets divided nearly to the 
midrib, the segments linear-oblong, acute or subacute: inflores- 
cence open, many-flowered, the long slender pedicels widely 
divaricate : bractlets and sepals subequal : petals scarcely exceed- 
ing the sepals. 

The aspect of the plants now proposed as a variety of P.” 
Plattensts is so different from that of the species that I did not at 
first associate them with it. Closer examination shows, however, 

that they must be thus allied and probably best as a variety only. 

Collected on the grassy banks of a mountain stream, Cen- 
tennial, Albany Co., July 27, 1900, no. 7730. 

¥ Ligusticum affine 
Moderately stout, .5-1 m. high, glabrous: root leaves large, 

including the petiole from one third to one half the length of the 
stems ; petiole from nearly as long to much exceeding the blade ; 
blade usually biternate, then once or twice pinnate; segments 
mostly ovate-oblong, deeply cleft into linear-oblong or linear- 
lanceolate lobes, these sometimes few-toothed: stem leaves few 
(1-3), much reduced, usually ternate, then pinnate, the segments 
more deeply cleft or even divided and with narrower lobes: umbel 
long-peduncled, sometimes 1-3 long-peduncled accessory umbels 
(inflorescence subcorymbose), many-rayed, crowded (2. ¢., the rays 
suberect), with involucels of few linear-subulate bractlets which 
are usually early deciduous: rays (fruiting) 3-6 cm. long: pedi- 
cels 5-10 mm. long: flowers white: fruit elliptic, 5 mm. long, the 
ribs distinctly winged: oil tubes usually 5 in the intervals and 10 
on the commissural side: stylopodium flattened-hemispherical. 

This species now proposed was included in L. stmulans C.& R., 

Monog. N. A. Umbel. 135, but it is no part of the type numbers 

there cited. The species are distinct not only by good field char- 

223 
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ters but fruit characters are not wanting. It is only the ampler 

and well fruited specimens of the collections of 1900 (which have 

not yet been distributed) that makes this segregation possible. 

That Dr. Rose himself was inclined to think that the material 

represented two species is shown by the fact that some of the 

numbers of the collections of 1896 and 1897 were at that time 

named ZL. Porteri while the specimens that he has made his type 

numbers were not referred to any species. 

L. affine is the larger plant, with pale-green foliage in contrast 

- to the dark-green of the others; the leaves are more decompound 

and the segments more deeply cleft with much narrower lobes; 

the naked peduncles (often subcorymbose) conspicuously surpass 

the foliage; the umbels are more compact; the fruits larger, 

broader and more evidently winged; the number of oil tubes 

‘greater (mostly 3 in the intervals and 6-8 on the commissural 

side in Z. simulans). The two species grow in similar situations 

and at the same stations but not, so far as my observations go, 

commingled. My collections of them have always been kept dis- 

tinct in the field. I cite 7695, Centennial, Albany Co., July 26, 

1900, as type. Of the numbers named under Z. simulans I | 

would here refer 1784, 4175 and possibly others. 

v Pseudocymopterus sylvaticus 

Root fleshy, cylindrical or conical, 3-10 cm. long; stems 

glabrous as are also the leaves, 1-2 from the narrowed crown, 
sheathed below by the dead, brown leaf bases, slender, erect, 3-8 
dm. high (including the long naked peduncle), usually simple but 
sometimes with one or two slender erect branches: leaves few, 
oblong to ovate in outline, pinnate; the segments 5—9, mostly 
petiolulate, ovate in outline, 3-6 cm. long, pinnately or bipinnately 
cleft or parted into linear acute segments; root-leaves 10-25 cm. 
long, including the slender petiole which usually exceeds the 
balde; stem-leaves only 2~5, on successively shorter petioles: - 

umbel 5—10-rayed, with involucels of long linear bractlets: rays 
15-25 mm. long; pedicels very short: fruit broadly elliptic, 
5 mm. long; lateral wings thin and as broad as the body; the 
dorsal and intermediate ribs thickened at base and narrowly 
winged, with narrow intervals; oil tubes mostly 1 (more rarely 
2-3) in the intervals, 2~4 on the commissural side. 

Allied to P. montanus (Gray) C. & R. Infact the descipsent 
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as drawn do not readily separate them. A considerable series of 
P. montanum, however, show the two species to be wholly distinct. 
The Wyoming plants when fully mature are seen to be tall slen- 
der plants, with the leaf-segments parted into long linear lobes. 

The peduncles are long and naked, the fruits are broader with 

thinner, conspicuous wings and the oil tubes are on the whole 

fewer. Their habitats seem to be as wholly different as their aspect. 

The typical New Mexican P. montanus occurs on “Sunny de- 

clivities at the foot of mountains,” while P. sy/vaticus is found in 

dense, wet or even boggy woods along streams. The young 

plants of P. sy/vaticus have rather the hue and aspect of Harbouria 

than of P. montanus. 

The type number is 7667, Tie City, Albany Co., July 20, 

1900. Collected also on Saw Mill Creek, May 25, 1895, no. 

1238. It seems probable that no. 217 of the Hall and Harbour 

collection and Professor Crandall’s specimens from the mountains 

of Larimer Co., Colorado, July 14, 1898, may have to be included. 

/ Musineon pedunculatum 

Acaulescent or nearly so, glabrous throughout: root deep-set, 
1-2 dm. long, 10-25 mm. in diameter, cylindrical or fusiform, 
semi-woody and covered with a thick, rough or warty bark: 
crown clothed with brown, scarious, nerved, lanceolate bracts : 

stems few (2-5), borne on a short naked foot 2-4 cm. long, the 
foot more or less concealed by the scarious bracts of the crown: 
each stem with 1 or 2 short (1-3 cm.) internodes, simple or - 

branching at the nodes, terminated by a long naked widely divari- 
cate or prostrate peduncle: leaves thick, somewhat glaucous, 4-8 

cm. long, longer than the dilated petiole, of broad outline (oblong 

to ovate), usually ternate, the segments pinnate or even bipinnate, 

ovate in outline, the ultimate segments broad and short, variously 

cut or toothed: peduncles rather stout, slightly flexuous, 12-20 

cm. long, much exceeding the leaves, sometimes twice or thrice 

as long: umbel 10-20-rayed; rays 15-25 mm. long; pedicels 

very short (1-4 mm.): fruits apparently smooth (not yet mature), 

4 or 5 mm. long: oil tubes about 3 in the intervals, and 4 on the 

commissural side: seed slightly flattened dorsally, with plane face. 

An undoubted Musincon yet more clearly distinct from 7. di- 

varicatum and M. Hookeri than they are from eachother. It may 

be necessary sometime to slightly modify the fruit characters as 

given, since no fully mature fruits are at hand. 
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Secured on the stiff, Wasatch tertiary clays (almost devoid of 

other vegetation) at the Bush Ranch, near Steamboat Mt. in 

Sweetwater Co., June 10, 1900, no. 7093. 

 Musineon trachyspermum. 1 doubt if the reduction of this 

Nuttallian species to a synonym of MW. Hooker is justifiable. 

Among the specimens at hand from the interior desert region of 

Wyoming is one from the clay hills in the vicinity of the Platte 

River that answers well to the description in T. & G. Fl. 1: 642. 

It has been distributed under no. 4853. 

“ Lomatium purpureum 

Root thick, semi-woody, vertical, 1 dm. or more long, I cm. 
(more or less) in diameter: leaves all basal, wholly glabrous, ter- 
nate and each division pinnate or bipinnate ; the ultimate segments 
small, from oblong to linear, 5-8 mm. long, obtuse or subacute ; the 
primary petiole 5-9 cm. long, about as long as the rest of the leaf, 
purple as are also the peduncles : scapes (peduncles) glabrous, 10—- 
20 cm. long, exceeding the leaves: umbel unequally 7—10-rayed, 
the younger and shorter ones often aborting: involucre wanting ; 
involucels of oblong, acute, green bractlets : rays 5—30 mm. long: 
flowers yellow, pedicels very short, in fruit only 1-3 mm. long; 
fruit glabrous, elliptic, 5-7 mm. long, the wings. half as wide as 
the body, the dorsal and intermediate ribs evident, acute or even 
narrowly winged : oil tubes 1-3 in the intervals, 4-6 on the com- 
missural side. . 

The specimens upon which this species is based were collected 
in the Yellowstone Park in 1899 and distributed under a herba- 
rium name in the sets of plants from that region. 

At that time I thought it a Peucedanum and I still see no rea- 
son for changing that opinion except, of course, to adopt the name 
Lomatium which Drs. Coulter and Rose have shown to be the 
proper and tenable name of a large part of our west-American 

plants that have so long been known as Peucedanum.* Inthe mon- 

ograph cited, one of the numbers (5496) distributed is referred to 

Pseudocymopterus montanus (Gray) C. & R. but on what ground 

is not clear. MHabital and fruit characters are certainly those of 

Lomatium. The thin coherent lateral wings, the strengthening 
cells beneath each rib and the obsolete calyx teeth point to this 
rather than any other genus. In habit is much like LZ. orientale 

* Monog. N. A. Umbel. 204. 
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C.& R., L. Nevadense (Wats.) C. & R. or LZ. Cous (Wats.) C. & R. 
but it has nearly the fruit of L. circumdatum (Wats.) C. & R. 
Like that species it shows a tendency in the dorsal and intermedi- 
ate ribs to become narrowly winged and the seed is somewhat con- 
cave on the face with a central ridge. 

The collections of it are all from Yellowstone Park as follows : 
5496, Madison Cajfion, June 25; 5611, Glen Creek, July 1; 6720 
(type), Dunraven Peak, Aug. 27. It occupies open, stony or 
gravelly ridges at 6000 to gooo ft. altitude. 

“ Dodecatheon philoscia 
Glabrous throughout: scape 1.5—3 dm. high, very slender, 

mostly 1-3-flowered though sometimes with more, from a short 
cormose-rootstock with fibrous roots: leaves few (4-8), elliptic to 
oblong, mostly obtuse, variable in size (2-7 cm. long), tapering 
into a short slender petiole: bracts minute, oblong: calyx-lobes 
lanceolate, 2-3 mm. long, twice as long as the tube: united part 
of the corolla with a purple wavy line ; lobes deep sky-blue, nar- 
rowly oblong, 15 mm. long, about 3 mm. broad, obtuse: united 
filaments about 1 mm. long, yellow: anthers broadly subulate, 
acute, deep-blue on the back, about 5 mm. long; connective 

linear-acuminate: capsules on slender erect pedicels (which are 
2-4 cm. long), subcylindric, about 4 mm. in diameter and 1 cm. 
long, twice as long as the calyx, splitting only at the summit into 
five (at length) divergent teeth. 

I am at a loss to know to what species this is most nearly allied. 

On account of the few, broad, thin (almost membranous when dry), 

entire, widely spreading leaves it cannot be compared with D. 

pauciflorum (Durand) Greene from which its short filaments also 

separate it. 

It perhaps may be best compared with the D. Maedia of the 

eastern states from which its smaller size, slender scape and pedi- 

cels, slender petioles, few flowers and different capsule separate it. 

It was secured on gravelly and stony, shaded bars in the river 

bed at Jelm (Laramie River), Aug. 11, 1900, no. 8063. 

¥ Swertia palustris 

Stems simple, erect, glabrous, 2-3 dm. high: leaves glabrous, 
thin, almost membranous when dry, entire or rarely denticulate : 
root-leaves oblong to elliptic, usually very obtuse, 5-10 cm. long, 
on margined petioles somewhat shorter ; stem-leaves several, gen- 
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erally in pairs but not rarely alternate, spatulately oblanceolate or 
broader, tapering gradually into the broad margined petiole which 
becomes gradually shorter upward and absent in the uppermost : 
inflorescence very strict: peduncles erect, axillary to the bracts 
and uppermost leaves, 1-3-flowered: flowers 5-merous: sepals 
subulate-lanceolate, delicately nerved, about half as long as the 
petals: corolla lobes dark blue shading to purple, oblong, obtuse, 
about 10 mm. long, 3-4 mm. broad: glands orbicular, the append- 
ages few (10 or less), short subulate: seeds seemingly lenticular 
(those at hand immature), wing-margined. 

It often happens, once attention is called to it, that some spe- 

cies that has remained a long time generally accepted and undis- 

turbed is found to be a very nicely separable aggregate. Dr. 

Greene and others have repeatedly made this clear. As soon as 

segregation has begun other workers must of necessity investigate 

their own material and at the same time it stimulates the. field 

work in that particular group. This nearly always leads to the 

definition of yet other species. Evidently this experience is to be 

repeated in the case of Swertia. The old world S. perennis is 

wholly unknown to me but, with the characters which Dr. Greene 

assigns to it * it is no longer possible to refer any of our forms to 

that. In fact to do so would be to reject the work already done. 
But if we accept the characters, upon which Dr. Greene’s species T 

are founded, as specific, it is equally impossible to include some 

other Rocky Mountain forms in them. SS. palustris is nearest to 

S. scopulina but differs from it in its leafy stems, more numerous 

5-merous flowers, shorter sepals and apparently very different 

seeds, 

The species now proposed is abundant in shaded subalpine 
bogs of southern Wyoming. I cite no. 7774, Nash’s Fork, July 
30, 1900, as type. 

/“ Swertia congesta 
Commonly less than 2 dm. high: leaves alternate, rarely more 

than 3 or 4, usually on the basal half of the stem (the upper half 
somewhat scapiform), from elliptic to oblanceolate, obtuse or sub- 
acute, 3—6 cm. long, sessile or on short margined clasping petioles : 
inflorescence congested, usually subtended by a pair of foliar 
bracts: flowers 5-merous, 3—7, dark bluish-purple : sepals as in 

* Pittonia 4: 184. 
f Pittonia 7. ¢. 
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the preceding: corolla lobes elliptic, obtuse, usually emarginate, 
8-10 mm. long, nearly half as broad; glands cup-shaped, the 
setaceous appendages as long as the cup: filaments flat and thin, 
their bases involved in a ring of very short, sparse, subulate setae 
in the base of the corolla: seeds small, very numerous, irregular (?), 
narrowly wing-margined on the angles. 

Readily distinguished from the preceding by its smaller size, 
alternate leaves, congested inflorescence and the ring of setae in the 
base of the corolla. 

It occurs at higher elevations than the preceding, being alpine 
or nearly so, and in open wet grassy swales. The type no.is 7852, 
Medicine Bow Mts., Aug. 1, 1900. 

“Phacelia Knighti 
A diminutive annual, 2-5 cm. high, minutely puberulent, 

scarcely viscid, simple or branched: leaves few ( 5-10? ), semi- 
fleshy, orbicular to ovate, entire or nearly so, 5-10 mm. long: 
flowers few, subspicate and nearly sessile in the uppermost axils : 

_ corolla narrowly campanulate, about 5 mm. long, % longer than 
the linear-spatulate calyx lobes, the limb purple, the tube yellow- 
ish, the appendages of the tube narrowly linear: seeds about 14, 
oblong, large for the plant, conspicuously alveolate-hexagonal- 
reticulate, slightly wing-margined by the cellular coat. 

While this species is probably nearest to P. cephalotes Gray 
yet it can hardly be compared with it and may be best looked 

upon as a strictly codrdinate member of that section of Phacelia 

containing those 4 or 5 species which are peculiar to the arid in- 

terior West. It is a vernal species following closely upon the 

melting of the spring snows. The specimens at hand were se- 
cured upon the absolutely naked (to all appearances) slopes of the 

Wasatch clays in Sweetwater Co., June 10, 1900 (no. 7118). 

The tiny plants occurred only in the cracks in the loose soil and 

were detected by Professor W. C. Knight to whom the species is 
dedicated. 

Asclepias curvipes 
we Root thick and woody: stems usually several, from ascend- 
ing to nearly erect, 4-8 dm. high, simple, obscurely puberulent, 
becoming glabrous: leaves opposite or sometimes the lowest 
alternate, ovate-lanceolate, obtuse or acute, minutely and softly 
pubescent on the lower face, glabrate on the upper, 7-15 cm. 
long, short-peduncled, exceeding the short internodes: umbels 
mostly simple, few : peduncles 3—7 cm. long, axillary from the only 
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slightly reduced uppermost leaves: pedicels slender, 15-20 mm. 
long: sepals lanceolate, 3-4 mm. long: corolla purple ; its lobes 

ovate-elliptic, obtuse and usually emarginate, twice as long as the 
sepals : hoods yellowish with purple center, ovate, obtuse, the base 
slightly narrowed, as long as the corolla lobes, exceeding the 
strongly incurved, sickle-shaped horn: anther wings broad and 
unappendaged : follicles lanceolate-acuminate in outline, 7-10 cm. 
long, erect on the sharply deflexed fruiting pedicels, mostly densely 
white tomentose and with a lighter tomentum on the pedicels and 
peduncles. 

In 1895 I collected this species in flower at Wood’s Landing 

(no. 1556) and determined it as A. Hallii Gray. In 1900, I 

secured the same plant in fruit from the same locality (no. 8191). 

I am now convinced that, while it is related to A. Had/iz, the 

relatively long peduncles, the somewhat differently colored flowers, 

the broader corolla lobes and hoods, the absence of the double 

gibbosity in the hoods, the sharply deflexed pedicels and the 

decided tomentum on the erect follicles easily separate it. 

- Pentstemon exilifolius 
Stems several to numerous, from a tufted, usually much 

branched caudex from which spring numerous thickened-fibrous 
roots, glabrous, as are also the leaves and inflorescence, 1 (rarely 
2) dm. high: leaves very numerous, crowded on the crowns, nar- 
rowly linear, channelled or involute, subulate-pointed, 15-25 mm. 
long; stem-leaves opposite, similar, passing into the smaller 
bracts : thyrsus narrow (approaching a raceme), crowded, few- to 
many-flowered ; pedicels slender: sepals ovate-acuminate, the 
acuminations green, the body scarious-margined: corolla white, 
tubular-funnelform, 12-15 mm. long, obscurely pubescent in the 
throat, scarcely bilabiate, the nearly obicular lobes widely spread- 
ing, 6-7 mm. long: anthers glabrous, the sterile filament scarcely 
dilated, very stiffly and densely short pubescent. 

This species has been considered as P. laricifolius Hook. & 

Arn., a species published in Bot. Beechy’s Voyage from Snake 
Fort. Certain plants from the interior of Wyoming, closely al- 
lied, were included by Dr. Gray in the description as drawn for 
the Syn. Fl. The Wyoming specimens that I have seen are 
clearly distinct. P. /aricifolius, the original description shows, has 
obtusish shining leaves; the corolla is ventricose; both the lip _ 
and throat are pilose as is also the sterile filament. In P exti- — 
folius the corolla is almost glabrous and the sterile filament re- 
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minds one of a diminutive tooth brush. In fact P. evxilifolius is 
more nearly allied to P. aridus Rydb. of Montana though speci- 
mens and descriptions show these also clearly distinct. 

This species is common on dry stony plateaus in southern 
Wyoming and has been distributed by me as P. /aricifolius under 
the following numbers: 419, 1442, 5015 and 7460. The latter 
is taken as the type and is from Halleck Cajion, July 6, 1900. 

“ Pentstemon exilifolius desertus 

Quite similar; the leaves broader; calyx purplish; corolla 
purple ; pubescence in the throat yellow, stiffer than in the species. E 

This variety occurs sparingly on dry sandstone ridges in the 
Red Desert. Point of Rocks, June 12, 1900, no. 7160. 

“Castilleja collina 

Many stemmed from a short caudex with an enlarged crown, 
15-25 cm. high (the plant often as broad): the roots usually num- 
erous, yellowish, thickened, semi-fleshy : pubescence a fine puber- 
ulence with some soft white woolly hairs at the base of the leaves, on 
their margins and in the inflorescence : stems simple, the exterior 
ones in the cluster decumbent: leaves 2-4 cm. long, dark green, 
variously cleft ; the lower mostly pinnately, with the body narrowly 
lanceolate and cuneate at the base, the divaricate lobes linear or 
broader, sometimes again cleft, 1-3 on either side; the upper 
similar but with the undivided center becoming broader (oblong 
or broader): bracts bright red, more freely cleft than the leaves, 
as large or larger: calyx sparsely soft pubescent, cleft nearly to 
the middle before, less deeply behind, the lobes again cleft half 
their length into lanceolate segments: corolla yellowish, about 3 
cm. long; galea distinctly exceeding the tube, slender, truncate 
or with a short tooth at apex, obscurely pubescent on the exserted 
tip; lip very short, 3-toothed, the central one short, the lateral 
longer, acute, divaricate. : 

This species is common in southeastern Wyoming on gravelly, 

granite slopes. It has often been collected, the earlier specimens 

_ having been disturbed as C. parviflora. Later it has been disposed 

of (under protest) as C. angustifolia (Nutt.) Don. From this it 

differs in its broader, always cleft leaves, its shorter inflorescence 

(short even in fruit), in its unequally cleft calyx, in its galea which 

exceeds the tube and in its characteristic lip. The color, too, is 

not the scarlet varying to yellow that occurs in C. angustifolia. 
The type no. is 6995, Sand Creek, May 31, 1900. 
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/Valeriana furfurescens 

Root fleshy, smooth, vertical, cylindro-conical, 1-2 dm. long, 

usually only 6-12 mm. in diameter, but slightly enlarged at the 

crown: stems singly (rarely more) from the crown, strict, slender, 

striate, glabrous, 5-10 dm. high including the long inflorescence : 
leaves largely basal, all narrow, glabrous except for a minute puber- 
ulence on the margins and sometimes on the veins: root-leaves 

linear-oblanceolate, entire (seemingly always so), acute at apex, 
tapering gradually into a slender, scarcely margined petiole, 10-20 
cm. long including the variable petiole (petiole usually much 
shorter than the blade) ; stem-leaves few, entire or with a few ap- 

proximate lobes, with broader, shorter, often connate petioles : 

bracts linear : bractlets minute, ovate, acuminate, scarious margined: 
inflorescence a greatly elongated open-paniculate cyme, often 
more than half of the height of the plant: flowers exceedingly 
minute, light yellowish-green, very numerous ; corolla 1-1.5 mm. 
long, the ovate-orbicular lobes about equalling the campanulate 

_ tube: stamens 3, included, nearly sessile : fruit about 3 mm. long, 
_ ovate, compressed, glabrous but minutely scurfy-rugulose, or in 

age merely splotched with brown. 
This excellent species finds its nearest ally in V. edulis Nutt. 

but the specific distinctions are so evident that it is almost unnec- 

essary to direct attention to them. The enormous root, the pu- 

bescent, semi-fleshy, pinnate leaves, the less open inflorescence, 
the relatively large white flowers and pubescent fruits of . edu/is 

will at once separate them. 
V. furfurescens was secured in a small grassy mountain valley 

where it occurred in the greatest abundance and seemed to be un- 
usually uniform in aspect and size of all the organs characterized. 

Chug Creek, near Iron Mountain Station, July 2, 1900, no. 7381. 

’Chrysopsis resinolens 

Perennial, green and resin scented: root woody, conical, the 
expanded crown bearing few to many ascending or suberect 
stems: stems 2-4. dm. high, very leafy especially upward, 
sparsely hispid-ciliate and minutely glandular or resinous: leaves 
numerous, erect or but slightly spreading, with minute, gland- 
tipped hairs or dotted with resinous particles, hispid-ciliate es- 
pecially on the margins ; the lower dead and falling away at an- 
thesis; narrowly oblanceolate, on short, hispid-ciliate petioles ; 
the upper sessile, narrowly oblong or subspatulate, 3-5. cm. long, 
obtuse or subacute, apiculate: inflorescence terminal, crowded, 
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very leafy, densely but finely glandular, the leafy bractshispid- 
ciliate on the margins; heads few (3-10), rather large, panicu- 
lately-corymbose: involucre broadly campanulate, 1 cm. high, 
green, granular-resinous, ciliate-pubescent ; bracts linear-acute, in 
3-4 rows, the inner equalling the disk: rays 20 (more or less), 
deep yellow or orange colored, 8-12 mm. long: pappus dingy, 
the outer series distinct, of short, narrow scabrous-margined paleae. 

The nearest ally of this species seems to be C. viscida (Gray) 
Greene, which has a more southwesterly range. That differs 
from the species now proposed in its strongly decumbent, rigid 

stems, its smaller size, smaller and fewer leaves, and open, 

branched inflorescence. In many respects C. resinolens is nearer 

C. fulcrata Greene from which, however, a comparison of speci- 

mens shows it to be amply distinct. 

Collected on open slopes in the foothills of Laramie Peak, 

Albany Co., July 13, 1900. The type number is 7583. free 

rm Chrysopsis resinolens ciliata ag 

Smaller than the species, the stems more numerous and 
crowded on the crown; leaves nearly glabrous on the faces but 
conspicuously ciliate margined, closely and minutely glandular- 
dotted; heads fewer, closely crowded and subtended by leafy 
bracts: rays broader and fewer: the outer pappus shorter and of 
fewer paleae. 

Collected on sandy river banks, Dunn’s Ranch, Albany Co., 

July 16, 1900, no. 7560. | 

’Machaeranthera ramosa 

Perennial from rather deep-set woody roots: stems several to 
numerous, prostrate-spreading or somewhat assurgent, each freely 
branched (often intricately so) throughout, 3-4 dm. long, the 
whole plant forming a conspicuous mat from .5 m. to nearly 1 
m. across, stems and slender branchlets green with a fine puberu- 
lence: leaves green, nearly glabrous; the radical and cauline 
entire or irregularly denticulate, broadly linear or linear-spatulate, 

3-5 cm. long, often wanting at anthesis; the rameal numerous, 
small, linear, entire or nearly so, often somewhat fascicled : heads 
numerous, terminating the branchlets; involucres broad, sub- 
hemispherical, the lanceolate bracts in 5 or 6 series and rather 
loosely imbricated, the green, acuminate tips at length reflexed, 
distinctly glandular-viscid (the peduncular branchlets only slightly 
so): rays 20 (more or less), purple: akenes compressed, greenish, 
thinly and finely pubescent. 
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Some years since a large number of specimens of this species 

were distributed (partly through the Minnesota Exchange Bureau) 

as Aster canescens viridis Gray, under nos. 1150 and 2788. More 

recently it has been distributed as Vachaeranthera canescens (Pursh) 

Gray, which it is a long ways from being. It is, possibly, nearer 

to MW. viscosa (Nutt.) Greene, but from that also it is at once sepa- 

rated by its habit. From the former by the pubescence; the 

number and the position of the involucral bracts, and the color of 

the rays. From the latter by the shape of the involucre and 

akenes. The species may be somewhat local. It is abundant in 

certain localities on the Laramie Plains but I have never collected 

it outside of this range. I cite as type number 8152, Laramie, 

Aug. 27, 1900. 

Vv Rudbeckia ampla 

Perennial, from horizontal rootstocks with large fleshy crowns 
from which spring numerous semi-fleshy roots: stems clustered, 
z. e., several from the same tuft, 1-2 m. high, glabrous, strongly 
striate, moderately branched above: leaves numerous and ample, 
light green and glabrous below, a shade or two darker above with 
minute scattering hispid hairs from pustulate bases (the hairs some- 
times deciduous), with conspicuous, light-colored veins: basal 
leaves large, 2-3 dm. broad, trifoliate, on petioles 2-4 dm. long: 
the leaflets petiolulate, broadly oval or ovate in outline, three-cleft, 
the segments coarsely and irregularly serrate, the middle segment 
often again lobed or cleft : lower stem-leaves similar but smaller, 
the petioles becoming slenderer and shorter upward, the leaves 
merely 3-parted: upper stem-leaves sessile, 3-parted or merely 
cleft, 1-2 dm. long ; the segments becoming entire as to margin, 
the lateral oblong-lanceolate, the middle variously toothed and 
cleft: rameal leaves reduced, becoming entire and bract-like, from 
broadly oval-acute to lanceolate: heads terminating the branches, 
large : involucral bracts oblong to ovate, obtuse or subacute, 8-12 
mm. long: rays 6-12, conspicuous, 3—5 cm. long, 8-15 mm. wide: 
disk in full anthesis and in fruit cylindrical-ovate, 2-4 cm. high. 

That this is in part the R. /aciniata of Gray’s Syn. Fl. 262 is 
possible but it is far from the typical eastern R. /aciniata L. The 
pinnately arranged narrow segments with wide sinuses of the 
smaller leaves of that, need but to be compared with the trifoliate- 
palmate broad segments and narrow sinuses of this to see that 
they are distinct. The larger rougher disk, the fewer and stouter 
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peduncles and the different involucral bracts are equally character- 
istic of R. ampla. 

Whether all the Rocky Mountain forms belong here I am 
unable to say, but I would include Baker’s no. 699, Pagosa Springs, 
Colo.; 224, Jennie M. Archibald, Berwind, Colo.; and all my 

numbers as follows: Eagle Rock Cafion, Aug., 1891; no. 1575, 

Cotton Wood Cajion, Aug. 5, 1895; no. 7709, Centennial, July | 

26, 1900. 



Contributions to a better Knowledge of the Pyrenomycetes.—II, 

A NEW SPECIES OF ERGOT 

By DAvip GRIFFITHS 

After being led to believe that the fungus flora of the arid re- 

gions of southern Arizona was next to nil, the writer, while on a 

short trip in the San Pedro and Sulphur Spring Valleys, was more 

than pleased by finding several very interesting parasitic things 

as common and, in places as abundant, as in the moister and 

cooler regions of the North and the East. The principal object 

of the trip was the acquisition of seeds of native forage plants for 

experimentation. The greater number of the fungi secured were 

therefore, naturally associated with forage plants. No less than a 

dozen smuts and a much larger number of rusts were found ina 

short two-week trip. As far as the material has been studied, 

the most interesting parasitic fungus secured is a species of Clavi- 

ceps, the description of which is the occasion for the present paper. 

A few general remarks on some of the characteristics of the para- 

sitic fungus flora of the portions of the two valleys visited, together 

with that of the Santa Cruz in the vicinity of Tucson will be of 

some interest, and, possibly, pave the way for future publications. 
It should be stated that the Sulphur Spring Valley is a basin 

rather than a valley and is of about 2000 feet greater altitude than 

the Santa Cruz, while the San Pedro is approximately an average 

between them. On account of the excessive drouths of the summer 

of 1900, the Santa Cruz was, during the month of October, almost 

devoid of the more valuable nutritious grasses. The Sulphur 

Spring, on the contrary, had a luxuriant growth of Bouteloua, 

Aristida, Hilaria, Pappophorum, Chloris, Triodea, and Andro- 

pogon. The San Pedro was about an average between the two- 

It is needless to state that the condition of the vegetation was a 
good index to the amount and the character of the precipitation 
which had occurred since the middle of July. The grasses which 
grew in such abundance in the higher valley occurred commonly 

236 



GRIFFITHS: A NEW ERGOT 237 

in each of the others but in diminishing quantities westward. The 

smuts with which the grasses were as badly affected in the higher 

altitudes were next to absent in the lower drier areas about Tucson 

in the Santa Cruz. Only one species of the smuts mentioned, 

and this in very small quantity on a single host, was found in the 

latter locality. This species was found in two stations near Tucson, 

one a poorly cultivated, irrigated field and the other a broad 

shallow wash on the mesa, which received the drainage of a con- 

siderable area. The hosts were common, however, in places 

within a radius of ten miles of Tucson. I think I have never met 

with a more striking example of the effect of drouth on the de- 

velopment of the smuts of native grasses. 

It must also be borne in mind that the period of development 

of the parasitic fungi of this region is much shorter than it is in 

the regions favored with a more equable distribution of rainfall. 

Some of the hosts grow up and mature their seed in the short period 

of two months after the advent of the summer rains. The life of 

the fungus must likewise be subjected to the same shortening proc- 

ess. Indeed the parasitic fungi like their hosts necessarily spring 

into activity when the summer rains come and follow the advent of 

this agency as much as they do the seasonal variations of tem- 

perature. 
These remarks are equally applicable to the species of ergot 

‘in question. There was plenty of the host (Hi/aria mutica) of 

this interesting species found in the vicinity of Vale in the Santa 

Cruz valley, but careful search was required in order to ascertain 

the presence of sclerotia upon it, while they were exceedingly 

abundant wherever the host was found in the Sulphur Spring Valley. 

The space traveled over in the Ai/aria region of the upper valley 

is estimated to have extended in the aggregate a distance of at 

least 15 miles, where there were patches of the grass every few 

rods. Scarcely any of it was free from the ergot. There was one 

locality on the railroad right-of-way near Cochise where the fungus 

was exceedingly abundant. The occurrence of an acre of grass 

making an excellent stand of hay with scarcely a head free from 

ergot would represent rather the extreme for the Agropyron and 

Elymus condensatus regions of the Northwest. Yet this represents 

exactly the condition on the so-called deserts of Arizona. The 
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vicinity of an abandoned roadbed, while covered with a rather 

shorter growth of grass than the remainder of the patch, was as 

badly infested as any the writer has ever seen. Here there was 

scarcely a perfect seed produced, each being replaced by the scle- 
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Fic. 1. Fic. 2. 
Fic. 1. Spike showing sclerotia. 
Fic. 2. 1. Sclerotium, X 3. 2. Stroma, 8. 3. Section of stroma, X 25, from 

microtome section, 4. Section of base of sclerotium, <5. 5. Surface of sclerotium 
showing reticulations, 8. 6, Section of sclerotium near the apex, X 10. 7. 
Conidia, 285. 8. Ascus, 285. 9 and io. Groups of young asci, >< 285, II. 
Portion of a spore, X 600. 12. Perithecium, 45. 

rotium of an ergot. Several heads were found with as many as 
twenty sclerotia produced in each. 

The development of the ascosporic stage from the sclerotium 
is of considerable interest and importance inasmuch as the sclero- 
tia grow readily, whereas, every botanist who has attempted to 
cultivate the sclerotia of the various forms of Claviceps purpurea, 
knows how difficult and uncertain is their development. It is a 
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matter of common observation in the arid regions of the South- 
west that in a very few days after a rain, whether this comes in 
July or September, the mesa reveals an abundance of seedlings 
which spring up and grow vigorously as long as favorable con- 
ditions obtain. It is well known that the seeds of some plants, at 
least, will germinate immediately upon maturity in marked con- 
trast with the period of rest required by the seeds of the majority 
of the natives of the cooler and moister regions. Something 
analagous appears to be true regarding the development of the 
stroma from the sclerotium of this ergot. The proper conditions 
of heat and moisture cause them to develop immediately upon 
maturity, while, as is well known, the same structures in Claviceps 

purpurea apparently require a longer or shorter period of rest. 

The sclerotia of this ergot were collected on the 16th of Oc- 
tober in a sticky viscid condition. They were removed from the 

glumes of the grass and planted in clean building sand in the uni- 

versity greenhouse on the 26th of the same month. On the 

25th of November, stromata containing mature ascospores were 

found in abundance. Previous experience in the germination of 

sclerotia led me to examine the cultures but casually, because they 

were not expected to develop inside of about two months. Not 

knowing, therefore, just when the stromata first appeared in this 

culture another lot of sclerotia was planted on the following day. 

These were carefully watched and sprinkled with water once each 

day for twenty days when mature stromata were again secured from 

the most superficial sclerotia. Both of the cultures continued to 

produce stromata until the first of January when they were aban- 

doned. The development of mature stromata within twenty days 

of planting, especially when planting follows so closely upon the 

maturity of the sclerotia, I believe to be out of the ordinary ex- 

perience. 

It will be of interest to compare the above periods of develop- 

ment with the following data taken from my notes upon uncom- 

7ol- : Plant- (Date of Maturity) Period of 

Host plant. | PAE a | Locality. | DOSE | of Stroma,” [Development. 
Setanion ely- | Aug. 30, ’98 | Billings, | Oct. 29, ’98 | Feb. 20,’99 114 days 

moides. Mont. ge 

Elymus con- | Aug. 22,’98) Buffalo, | Oct. 29, ’98 |March15,’99| 137 days 
densatus. Wyo. 
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pleted and unpublished experiments conducted in the greenhouse 

of Columbia University during the winter of 1898-99. 

The above were planted under practically the same conditions 

as the Arizona specimens. The sclerotia from fifteen species of 

northwestern grasses were planted at this time, but only these three 

‘grew. Onthe toth of January, duplicates of these fifteen specimens 

were planted, thoroughly moistened, and placed out of doors dur- 

ing freezing weather for two days. The first to show development 

were those of Agropyron spicatum which produced mature stromata 

in forty-four days. Without check cultures it can not be positively 

stated whether the shortening of the period was due to the freezing 

or to the natural consequence of the period of rest. The main point 

of interest results from a comparison of these periods of develop- 

ment with those of the Arizona species. 

This species, which is very distinct in the sclerotial stage from 

all published species, may be characterized as follows : : 

Claviceps cinereum sp. nov. 

Sclerotia clavate, gradually tapering upward, straight, curved, 
twisted or contorted, 1.5 to 3 cm. in length by 1.75 to 2.5 mm. 
in diameter at the base, very viscid while developing, the base per- 
manently invested by the flowering glumes of the host, which are 
smooth, shining, black and closely adherent; smooth as far as 
covered by the glumes, but reticulated for some distance above 
this ; the reticulations gradually disappearing upward and merging 
into closely placed longitudinal striations which in turn disappear 
near the apex, where the surface is nearly smooth or irregularly 
roughened ; dark gray at base, but gradually fading out to a very 
light gray or almost white at the apex. In section the base pos- 
sesses an external zone of a dark gray color on the outside, within 
which is a much wider distinctly marked zone of a very light 
gray, while the center, less definitely bounded, is almost pure 
white ; at the apex these divisions are absent. Stroma erect, 

_ erumpent with a cylindrical or usually slightly fusiform, short, 
stout almost white stalk, and a subglobose head usually slightly — 
flattened below and overlapping the upper end of the stalk, 1.75- 
2.75 mm. in diameter; head light gray, almost smooth, viscid, 
punctiform with small darker points indicating positions of perithecia. 
Perithecia sunken, not projecting above stromatic mass, ovate to very 
slightly pyriform, 190-225 # x 60-90 yw. Asci 8-spored, fascicu- 
lated, narrowly cylindrical, slightly narrowed below into rather 
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long stout pedicels, and slightly enlarged at attachment, rounded 
above, 135-1504 xX 4-5 4. Paraphyses wanting. Spores nearly 
parallel, filiform, coarsely but rather indistinctly guttulate, 100—- 
120 X I-1.5 4. 

Growing in inflorescence of Ailaria mutica and H. cen- 

chroides, Cochise, Arizona, October, 1900. 

UNIVERSITY OF ARIZONA, March, Igot. 



Notes on Fournier’s Mexican Species and Varieties of Bromus * 

By’ G. LU, SHRaAr 

In the spring of 1900, Mr. A. H. Baldwin, an artist of the De- 

partment of Agriculture, then employed in the Division of Agros- 

tology, visited Paris and while there examined some of the speci- 

mens of Bromus cited by Fournier and preserved in the Herbarium 

of the Museum of Paris. Through the courtesy of the Director 

he was permitted to make sketches of these plants and to take 

spikelets from each; he also made notes in connection with his 

sketches, and by aid of these it has been possible to identify some 

of the forms treated by Fournier. While there is still much to 

be desired in order to make a thoroughly satisfactory disposition 

of the Mexican species, it is thought best to present the informa- 

tion thus acquired in the hope that it may be of some use to 

students of Mexican grasses. 

With the exception of Ceratochloa festucoides the species and 

varieties are taken up in the order in which they are given by 

Fournier in his work. 

Bromus EXALTATUS Bernh. Linnaea, 15: Lit. 90 

B. subalpinus Rupr. Bull. Acad. Roy. Brux. g: 237. 1842, is” 
cited as a synonym of this. Consultation of this citation shows 

this name to be a xomen nudum. A comparison of three of the 

specimens cited by Fournier (Gal. 5769 & Liebm. 488 and 501) 
with the original description of Bernhardi leaves considerable 
doubt as to whether they are correctly referred. Only an exam- 
ination of the type which we have been unable to locate will 
decide the question. Dr. Trelease informs me that it is not in the 

Bernhardi Herbarium. No. 925, C. L. Smith, Sierra de San 
Felipe, Sept., 1894, seems to belong here. 

Bromus ANOMALUS Rupr. Fourn. Mex. Pl. 126. 1886 
This is attributed to Ruprecht in Bull. Acad. Roy. Brux. 9°: 

* Fournier, Mexicanas Plantas, etc., Pars secunda. Graminae, 125-128. 38386. 

242 



MEXICAN SPECIES AND VARIETIES OF BROMUS 243 

236. 1842. It is, however, without description in the place cited 

by Fournier and must be regarded as first published by him as cited. 

The question arises, however, as to what should be considered 

the type of this species. Ruprecht |. c. cites a single specimen, 

no. 5757 H. Galeotti collected “dans les foréts du Cerro San 

Felipe prés d’Oaxaca.a 8000 pied d’élévation.” The same num- 

ber is also cited by Fournier and his specimen should, we think, 

be considered the type of the species rather than the first speci- 

men cited by him which it seems to us best to take as a rule. The 

sketch and spikelet from Galeotti’s no. 5757 in the Museum ot 

Paris shows this plant to be inseparable from Bromus Portert 

(Coult.) Nash. Fournier speaks in his description of a con- 
spicuous tongue-shaped ligule, but Mr. Baldwin’s sketch of ‘the 

specimen does not show a ligule any larger than is usually present 

in Bromus Porteri, and we feel safe in referring Bromus anomalus 

to B. Portert (Coult.) Nash as a synonym. 

All the following forms belong to the subgenus Ceratochloa. 

CERATOCHLOA FESTUCOIDES Beauv. Fourn. / c. 

This name used by Beauvois in the index to his Agrost. 158, 

is taken up for the Ceratochloa unioloides Beauv. Agrost. Ind. 164 

and Explan. Pl. 11. 1812. We can find nothing in Beauvois to 

justify the assumption that these were regarded by him as 

synonyms. The inference we make from a comparison of similar 

cases in Beauvois is that he was either proposing a new species or 

transferring Link’s Bromus festucoides to Ceratochloa. From the 

fact that he uses the combination Ceratochloa unioloides in his 

explanation of plates it appears to be clear that he did not intend 

to supplant the name Festuca unioloides by Ceratochloa festucoides, 

Supposing, however, that it were a clear case of synonymy, we 

can see no reason for adopting the name /estucoides instead of 

unioloides. In any case its use in the genus Bromus is invali- 

dated by the existence of an earlier Bromus festucoides Link, 

Schrad. Journ. 2: 315. 1799. 

An examination of a drawing of the type of Bromus unioloides 

H.B.K. and a spikelet from the same shows that the doubt in- 

dicated by the writer in Bull. 23: 50. Div. Agrost. U. S. Dept. 

Agr. regarding the synonymy of the species was well founded and 
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that the Festuca unicloides Wild. is specifically distinct from 

Bromus unioloides H.B.K. 

Kunth.* regarded the two as distinct and proposed the name, 

Bromus Willdenowit for Wildenow’s plant. Ceratochloa Schradert 

Kunth has priority but is also a doubtful synonym, so that we re- 

gard the adoption of Bromus Willdenowii Kunth. as the safest. 

Bromus Willdenowi is evidently not common in Mexico, as 

there are no specimens in the National Herbarium and Fournier, 

l. c. says that he has seen no Mexican specimens. He, however, 

cites two numbers—Aschenb. 146, 674—on the authority of some 

one else apparently. We have seen none of the specimens cited 

by Fournier, but his description appears to have been based upon 

a form of Bromus Willdenowi, probably the one which we called 

B. unioloides haenkeanus (Presl.) Shear + but which should stand 

y according to our present understanding of the matter B. Willde- 

nowii haenkeanus (Presl) n. comb. Fournier restricts Cerato- 

chloa to this one species, but according to our interpretation of it 

as a subgenus all the following forms should also be referred to it. 

Bromus Hookeri Fourn. Mex. Pl. 127. 1886 

This name was proposed by Fournier for the plant referred by 
Hooker and Arnott in the Botany of Capt. Beechey’s Voyage | 
119. 1841 to B. purgans Rich. What Hooker’s plant really was 
we are unable to say. It was collected in Kamtschatka. The 
name B. Hookert we do not regard as tenable, however, in any 
‘case, as there was already a Bromus Hookerianus Thurber, Wilkes 
U. S. Expl. Exp. 177: 493. 1874. 

Bromus Hooker! var. a SCHAFFNERI Fourn. /. c. 

This plant as shown by the drawings and spikelet from Four- 
nier’s type no. 42 Schaffner in Herb. Frang., can not be separated 
from &. carinatus Hookerianus (Thurb.) Shear, so far as we can 
determine from a careful comparison of the spikelets from the two 
types. Fournier’s plant has a panicle rather more lax than typ- 
ical Bromus carinatus Hookerianus, otherwise the plants appear 

alike and can not be satisfactorily separated. 

* Kunth, Rev. Gram. 1: 134. 1835. 
t Bull. Div. Agrost. US. Dept. Agr. 23: 52. . 1900. 
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Bromus HooKERI var. 8 MARGINATUS Fourn. /. ¢. 

This is given as a synonym of B. marginatus Nees in Steudel 

Syn. Pl. Gram. 322. 1854, but differs from that plant as we un- 

derstand it in its rather lax, somewhat drooping panicle, longer, 

more acute, and smooth empty glumes, and scabrous flowering 

glume. We propose for this plant the name Bromus proximus 

nom. nov. The specimen from which the spikelet examined was 

taken and the sketch made was no. 1488 Botteri & Sumchrast. 

The first specimen cited by Fournier, which we should prefer to 

regard as the type of the species, is no. 961 F. Mueller, collected 

at Orizaba. Nos. 5, 7, 226, Dr. E. Palmer, Saltillo, 898 and no. 

171a of the same collector from the city of Durango and vicinity, 

June, 1896, we should refer to this species. 

Bromus HookERI var. 7 SCHLECHTENDALII Fourn. /. c. 

We have drawings and spikelets from two of the specimens 

cited by Fournier—no. 402 Berlandier “inter Tampico et Real 

del Monte”? and no. 1420 bis Virler, San Luis de Potosi. The 
spikelet from Berlandier’s specimen does not agree with the de- 

scription which says the flowering glume is very shortly and 

sparsely pilose. The plant is closely related to Bromus proximus, 

and may perhaps be best referred to it as a variety until more in- 

formation can be secured regarding it. According to the description, 

sketches, and spikelets it differs from Bromus proximus in the slightly 

longer and more acute empty glume, and somewhat pubescent flower- 

ing glume with a slightly longer awn and a small contracted panicle. 

This plant we would ‘designate Bromus proximus Schlechten- 

daliin. comb. We would refer no. 734 Dr. Edward Palmer’s col- 

lection, September, 1896, from the city of Durango and vicinity, 

to this variety. | 

Bromus Hookeri var. 0 GENUINUS Fourn. /. c. 

This the author regards as synonymous with Bromus purgans 

L.. Sp, Pied. 2. I: 113. 1762. The misinterpretation of Lin- 

naeus’s species is evidently due to his reference |. c. to Feuillet’s 

plate. Fournier’s variety was founded upon a part of Bourgeau’s 

no. 220, collected ‘‘in sylva de la desierta Vieja.”” According to 

the sketches and spikelets from the specimen in the Museum of 
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Paris this differs from 2. proximus Schlechtendali in having a 

large drooping panicle. There is some doubt in our mind as to 

whether the spikelet we have is from the particular plant of 

Bourgeau’s that was taken by Fournier as his type. The form is 

of doubtful varietal value but may stand until better known as 

Bromus proximus genuinus n. comb. No. 171 E. Palmer, Du- 

rango, June, 1896, belongs here. 4. Schaffneri (Fourn.) Scribn. 

& Merrill U. S. Dept. Agr. Div. Agrost. 24: 30. Ig01 was 

founded in part upon the specimen first cited. 

Bromus HooKErI var. ¢ PUBESCENS Fourn. /. ¢. 

This he regards a B. pubescens Muhl. which he wrongly inter- 
preted, that plant belonging to the subgenus Zerva. According 
to the sketches and spikelets from 1417 and 1420 collected by 
Virler at San Luis de Potosi this cannot be distinguished from 
Bromus proximus genuinus and we regard it as a synonym of that 

variety. : 

Bromus Hooker var. € CANADENSIS Fourn. /. ¢. 

This plant he regarded as B. Canadensis Mx. We unfortu- 
nately have no sketch or spikelets from any of the specimens re- 
ferred to this variety. From the description we infer, however, 
that it is at least varietally distinct from the other forms described, 
but before giving it a name, we prefer to wait until we have had 
an opportunity to examine authentic specimens of the plant. 

The other forms treated by Fournier are Bromus Hookeri vat. 
7 ciltatus, incorrectly regarded as Bromus ciliatus ; Bromus Hookert 
var. 0 pendulinus, regarded as synonymous with Bromus pendu- 
linus Sesse, and the two subvarieties a drevicaulis and B longicaulis 
without descriptions. 

There are several species of the older authors described from 
Mexican material whose identity is still doubtful and must remain 
so until the types, if extant, can be studied and redescribed, and 
no permanent or satisfactory disposition of the Mexican material 
can be made until these older specimens are understood. 

WAsHINGTON, D. C. 



Teratology of Arisaema 

By Rosina J. RENNERT 

Variations of form in the inflorescence of Arisaema triphyllum 
have frequently been noted. Double spathes, which included a 
single spadix, were described by W. W. Bailey in 1884.* A 

curious case was reported by August F. Foerste who published 
an account } of a specimen of A. ¢viphyllum which bore two leaves 
upon the same petiole. Arising from the axil of the double leaf 
was a double flowering stalk. The stems of the spathes were 
united below, but the spathes were separate and placed back to 
back. Each had a perfectly normal spadix bearing ovaries. 

Double spadices also were described by Bailey.{ The two 
spadices were completely separate, in his specimen, only in the 

upper sterile portion. At the flower-bearing part, the two col- 

umns were completely fused. One of the spadices was deformed 

and much shorter than the other, being flattened below and dilated 

at the tip. 
In Arum maculatum, a European aroid, similar monstrosities 

have been noted by Masters and Braun. The former described a 

case in which the spathe had taken the form of a stalked leaf.§ 

In another instance the number of spathes was increased.|| In 

another the spadix was flattened, { and ina fourth case, a genuine 

perianth was developed about the flowers on the spadix.** Braun 
reported the occurrence of a branching spadix, and the multiplica- 

tion of spathes in several instances. ++ | 
Dr. MacDougal ‘has collected and grown several specimens 

which illustrate variations in the inflorescence of Avtsaema ¢ri- 

* Botanical Gazette,g: 177. 1884. 

+ Botanical Gazette, 19: 464. 1894. 
{ Bulletin Torrey Club, g: 91. 1882. 

@ Vegetable Teratology, 245. 1869. 

|| Ibid., 358. 
{ Ibid., 329. 

™ Tbid., 225. 
+t Verhandlung Bot. Vereins Brandenberg, 1: 93, 95. 1859. 
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phyllum, and A. Dracontium. No description of these deforma” 

tions has yet been published. One of these examples is a flower- 

ing stalk of Arisaema triphyllum, in’which the spathe is abortive, 

being represented only by an irregular rudimentary scale on the 

axis some distance below the pistils (Fig. 1, #). The spadix of this 

specimen has too confluent stigmas not represented in the drawing. 

Fic 1. Fic. 2. 
Fic. 1. Teratological formations of Arisaema triphyllum. C, inflorescence with 

3-lobed column ; Z, inflorescence with spathe represented by rudimentary scale, s. 
Fic. 2. Teratological formations of Arisaema. M, inflorescence of A. triphyllum 

with branching spadix, and shortened spathe ; J, tip of spadix of 4. Dracontium with 
hooked apex. 

In this case the stigmas on two adjacent ovaries are removed from 
their normal central position, to one at the side where the broad 
tops of their ovaries are in contact and their stigmatic surfaces are 

confluent. As neither is at all diminished in size, the united stigmas 
present a broad elliptical surface. The ovaries which bear these 

united stigmas are entirely distinct, however. The sterile portion 
of the spadix, although rather long and thick, is normal. 
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Another specimen bears a branched spadix resembling the 
double spadices described by Bailey. In this case however, it 
appears that the two sterile columns borne at the top of the fertile 
portion of the spadix are not the tips of two separate spadices 
which are confluent below, but rather two sterile branches of a sin- 

gle spadix ; for the fertile portion shows no trace either external 
or internal, of a division into two columns which we might expect 
were two spadices united here. The branching takes place just 
below the tip of the pistil-bearing part of the spadix and both 
branches are entirely sterile. The actual tip of the fertile portion 
between the branches is covered with ovaries. The spadix might be 
described as very much shortened and fertile throughout its entire 
length, bearing two sterile branches very near its tip. The two 
branches are not of equal size. The shorter one is a trifle thinner 
and slightly deformed. Another instance of fused stigmas occurs 
here. The stigmas are displaced and united as before and the 
stigmatic surface so formed is twice the size of that of a single 
normal stigma. No fusion has occurred between the ovaries. 

The spathe in this case is shortened and does not extend to the tip 
of the longer branch of the spadix (Fig. 2, J). 

In a third specimen, the stalk of the inflorescence is greatly 

flattened at the point of insertion of the spathe and spadix. The 

spadix is also flattened and very fleshy, bearing ovaries at the base 

closely crowded together. Its fertile portion is however, less 

than half the depth of the flower-producing part of a normal 

spadix. Above the fertile region, the spadix is greatly expanded. 

It has a broad insertion across the top of the flat fertile portion 

and becomes wider rapidly, being somewhat unsymmetrically ob- 

ovate in general outline. It is very unevenly cleft into three lobes, 

the upper edge of the formation is somewhat dilated, resem- 

bling the normal dilatation at the tip of the spadix of A. ¢riphyllum. 

The lower portion of one of the lobes is fertile, bearing a single : 

ovary a short distance above its base (Fig. 1, C). It is worthy of | 

note that the majority of individuals of A. “r7phyllum which show 

variations are pistillate. E 

A specimen with a similar malformation developed in the exper- 

imental greenhouse of the N. Y. Botanical Garden. In this case, 

however, the flower-bearing axis is normal, except that the ter- 
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minal sterile portion is expanded into a laminar structure of irreg- 

ular outline) and. showing a few plaited foldings. 

No records have been found of monstrosities in Avisaema 

Dracontium. One specimen of A. Dracontium in Dr. MacDougal’s 

collection shows a curious malformation of- the tip of the spadix. 

The spathe and spadix of this plant seem to be normal in every, 

respect except that the tip of the spadix has grown out into a 

crescent-shaped process, on one horn of which a minute elevation 

may be seen (Fig. 2, JV). 

Other malformations in both species of Arisaema are produced 

by the action of the Aeczdium with which they are often infected. 

The infected individuals develop earlier than the normal ones and 

show leaves with diminished surfaces, crinkled laminae, and in- 

rolled margins. The spadices are variously distorted, and the 

spathes have the terminal portion, constituting the hood, in an erect 

position instead of drooping over the spadix. It is not known 

whether the specimens developing earliest are most subject to in- 
fection, or whether the presence of the fungus in the plant induces 
earlier activity, although the latter seems more probable. 

The leaves of seedlings and offsets exhibit reversions to un- 
usual forms in a very interesting manner, and will be discussed in 
a future article. 



Proceedings of the Club 

TursDAyY EVENING, FEBRUARY 12, IQOI 

This meeting was held at the College of Pharmacy, with Dr. 
Rusby in the chair; 14 persons present. 

The committee to consider the proposed transfer of the Club 
herbarium to the Botanical Garden reported in. favor of donating 
the Club herbarium in accordance with the following recommen- 
dations ; which were thereupon adopted by vote of the Club: 

The Torrey Botanical Club offers to donate its herbarium to 
the New York Botanical Garden, under the following regulations: 

(a) That the Torrey Botanical Club herbarium should consti- 
tute the nucleus of the separate local collections of the Garden, to 

be known as the Torrey Botanical Club Local Herbarium, or by 

some similar name agreed upon. 

(6) That the Garden take proper care of the same, supplement 

it from its own collections, and from future gifts from members of 

the Club and other persons, so that it may contain representations 

of all of the species growing within the 100-mile limit. 

(c) That the members of the Garden staff keep the specimens 

properly named and labelled so that the collection may be of the 

best possible service. 

(2) That all members of the Club shall have full and free ac- 

cess to this collection. 

The scientific progam followed, introduced by a paper by Dr. 

J. K. Small, ‘“‘ Notes on some Species of Rudbeckia.” 

Dr. Small exhibited a series of specimens of Rudbeckia illustrat- - 

ing groups typified by R. /urta, R. triloba, R. laciniata, etc. Nu- 

merous critical characters depending on style-tips, form, serration 

or lobation of leaves, etc., were discussed. About 25 species occur 

east of the Rockies, 3 native to our own vicinity. 

All evidence shows Rudbeckia hirta to be an introduced lant 

in the northeastern states, perhaps from Maryland northward. Dr. 

Underwood remarked that RX. Airta seemed to be first introduced 

into Central New York about 1864. Dr. Rusby referred to 

its rarity within his memory in the vicinity of New York City 

and to the recently discovered medical value of the related genus 

Branneria. 
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Dr. Britton called attention to the supposed variants of R. hirta 

with parti-colored rays, as suggested by plants from near Phila- 

delphia and from Staten Island. 

Dr. Britton presented the subject of the relationship of our 

woodland species of Circaea, C. Lutetiana being the representative 

near New York City, and extending widely around the world. 

The characteristic bristles of the fruit fail to appear in a remarkable 

specimen from Ohio which was exhibited. C. zztermedia of Cen- 

tral Europe was also discussed in its relations to the foregoing. 

Dr. Britton exhibited a series of specimens of Axtennaria 

neodioica Greene, a species which seems to be easily distinguished 

from the others of eastern North America by its spatulate basal 

leaves, distinctly mucronate, tapering rather abruptly from well 

above the middle into a long narrow base, which, however, can 

scarcely be called a petiole. He showed specimens of the plant 

collected in company with Professor Greene at Bushkill, Pa., on 

the Club’s Field Meeting, May 30, 1897, at which time Professor 

Greene first insisted on its specific difference from A. plantaginifolia 

with which it grew. The series included authentic specimens of 
Antennaria rupicola Fernald, which differs from the typical speci- 
mens of A. xeodioica only in the yellowish involucre, and slightly 
less abruptly tapering leaves, collected by Mr. Fernald at Island 

Falls, Aroostook Co., Maine, also specimens of A. neodioica atl- 
tenuata Fernald, and of A. neodioica grandis Fernald, discussing 

their relationships with previously described species. 
Dr. Rusby referred to the similar variability of Andean species 

of Gnaphalium as seen by himself and other botanists in Bolivia. 

Dr. Howe discussed the relationship of Riccia Beyrichiana, 
the hepatic which he had considered to be probably identical with 
one discovered by Mr. R. M. Harper near Athens, Georgia, last 
summer. The loan of the type-specimen from Vienna now shows. 
that the two are wholly distinct, Mr. Harper’s plant representing 
a new species, described in the Bulletin for March. Riccia Bey- 
vichiana seems therefore to be still known only from the origi- — 
nal collection of 1833. 

Adjournment followed. 

EDWARD S. BurGEss, 

Secretary. 
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Ceramothamnion codii, a new Rhodophyceous Alga 

By HeErBert M. RICHARDS 

(WiTH PLATES 21, 22) 

While in Bermuda during February, 1898, the writer collected 
a quantity of Codium tomentosum which proved on examination to 
have growing upon it an epiphytic rhodophyceous alga that is 
decidedly peculiar in character. More material was obtained 
during the February of the following year and from these collec- 
tions the following account of the morphology of this alga was 
written. Codium tomentosum is common enough in the waters 
about the islands, but only that obtained at two localities on the 
south shore proved to have growing upon it this Ca//ithamnion- 
like alga. Codium is a favorite abiding place of many small algae 
and it is very common to find the fronds fringed with small species 
of Callithamnion, Ceramium, Ectocarpus, Goniotrichum, etc. The 
form, however, which is the subject of this paper is not so con- 
spicuous, scarcely more than slightly reddening the parts on which 
it grows, the filaments being so short and so fine as to be scarcely 
visible to the naked eye. Only occasionally are small tufts found 
in the dichotomies of its host and even these would be hardly 

noticed were it not for their red color. 

In habit it suggests a form like Rhodochorton Rothii, there 

being a prostrate filament which sends up at irregular intervals 

erect filaments, that are always unbranched except under certain 
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conditions of fruiting. Since this plant lives upon the soft tissues 

of another alga there are also developed well-marked rhizoids 

which penetrate between the external cells of the Codium (Fig. 1). 
The prostrate and upright filaments are alike in structure, dif- 

fering only in the somewhat larger size of the former, which meas- 

ure from 30—50 » in diameter at the internodes, while the latter 

vary from about 20-35 . The structure of the filaments is pecu- 

liar, and at once attracts attention, from its similarity yet unlike- 

ness to that of two other genera of algae. They are monosiphon- 

ous as to the elongated internodal cells (which average 50 y long), 

while at the nodes there are rows of small cells. Such a condi- 

tion suggests at once Ceramium but the general appearance of 

the cells is far more like those of Callthamnion (Fig. 2). The 

wall is somewhat thick and the sides parallel, never bulging as in 

Ceramium, while the chromatophore is very distinct and made 

up of thickened strands as is usual in Cal/ithamnion. In conse- 

quence of this the internodes are distinctly red in color, never, as 
is often the case in Ceramium, quite diaphanous, and it may be 
added the tips of the young branches are straight, never circinate. 

The nodal cells, which in the oldest part of the frond are in from 
three to four rows, lie closely packed between the adjoining 
internodes. They do not ever, even in the oldest portions of the 
plant, proliferate downwards and upwards to form a cortication, 
but only overlap the somewhat tapering ends of the internodal 

cells, lying in the constrictions formed. between the latter, so that 
they do not produce any marked nodal swellings. Their chroma- 
tophores are of the same appearance as those of the internodes, 

but the granulation of the contents is more marked and con- 
sequently itis of a deeper color. One might describe the gen- 
eral appearance of the filament as that of Ca//ithamnion and its 
allies with the addition of nodal cells. 

At the tips of the filaments are found small apical cells, from 
which the formation of nodes and internodes takes place in an 
entirely regular manner (Figs. 2, 3). There is first cut off from the 

apical cell by a transverse basal wall a single indifferent cell. This 
indifferent cell soon divides from its upper end, by four obliquely 

anti-clinal walls of small cells which when seen in optical sec- 

tion are naturally triangular ; the hypothenuse being the newly- 
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formed wall. These are the young nodal cells and_ their 
formation does not appear to be always simultaneous, nor when 
successive, in any particular order. The next step in the forma- 

tion of the node is the rounding off of these cells and their trans - 
verse division. There are now two rows of cells, which subse- 

quently may become by division two double rows of eight cells 
each, or sixteen cells in all at the nodes. Sometimes but one of 

the original two rows divides again transversely, in which case 
there will be but twelve cells in the node, disposed in one single 
and one double row. But in the older parts of the filaments the 

rows ultimately become displaced, owing to irregular divisions of 
some of the cells. 

The internodal cells develop by enlargement in all directions, 

particularly in length, and the original tapering end caused by the 

obliquely formed walls of the nodal cells increases rather than 

diminishes. It is this constriction between the internodes which 

is, as has before been said, closely packed with the nodal cells, 

the outline of the filament being almost straight and continuous. 

The erect branches arise from the nodes of the procumbent fila- 

ments, one of the nodal cells on the upper surface taking on the 

function of the apical cell of the branch. Each node may pro- 

duce its branch, but no cases were observed where more than one 

arose from a single node (Fig. 1). The rhizoids which grow into 

the tissue of the Codium also originate from nodal cells of the 

main filament, but from the under side of course, and make their 

way downwards into the tissue of the host. They are colorless, 

or almost so, and often sparingly dichotomous, exhibiting no 

especial peculiarities. Branching of the upright filaments is seen 

only in connection with the formation of certain forms of the fruit 

which will be considered later. 

Some of the material collected was found to be provided with 

hairs which arise from the nodal cells. While usualiy short (Fig. 

4) they are sometimes prolonged as in Fig. 5. The short hairs 

cannot be considered simply younger ones for they are often 

found on fully matured portions of the filament. Their contents 

indicate that they are simply sterile hairs, as it is very scanty and 

gathers at the end in the way common among such organs. 

They were also found on material in all conditions of fructification. 
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The fact that they must be regarded as merely sterile is of im- 

portance in another consideration to be taken up later. While the 

bulk of the material examined was quite destitute of them it is 

barely possible, although not at all probable, that this condition 

was brought about by the shedding of the hairs, since indications 

were seen of their abstriction in certain cases. 

While the structure of the frond of this alga is not without 

interest the fruit, at least the tetraspore, is more especially note- 

worthy. Indeed as regards certain features in the growth of the 

tetraspores the writer has found no mention of a similar condition 

among other Florideae. As would be supposed the tetraspores 

are formed at the nodes in the younger portions of the upright 

branches ; one can easily observe almost all stages on a single fila- 

ment (Fig. 8). The tetrasporangium itself always arises from a 

cell in the upper of the two rows of cells at a young node, only a 

single one developing at one node. After a slight enlargement, 

chiefly elongation, of this mother cell of the tetraspores the adjoin- 

ing nodal cells are seen to become actively concerned in the growth 

(Fig. 8). They begin to grow outwards and around the young 

tetrasporangium forming bract-like enveloping branches, something 

like a stichidium with but a single group of tetraspores. The ex- 

tent to which the enveloping branches develop varies, sometimes 

only one is produced (Fig. 13), representing the prolongation of a 

single row of nodal cells, sometimes the single row itself branches 

and forms an almost complete covering to the tetrasporangium, 
while again several separate rows of nodal cells may develop in 
this fashion. The tetraspores are not tetrahedral, but are arranged 

rather in the cruciate fashion, where however the longitudinal di- 

visions following the first transverse division of the mother cell, are 

in planes at right angles to each other. When the filaments lie in 

the position which they naturally assume when attached to the 
basal prostrate filament, it appears that it is always the distal or 

upper cell in the young tetrasporangium which has divided in a 
plane at right angles to the field of vision (Figs. 10, 12, 13). After 

the spores are ripe the outer wall of the sporangium, which is often 

considerably thickened, breaks open at the apex and they escape, 

leaving the empty shell attached to the plant. Then follows 4 
peculiar proliferation, if one may term it so, of the cell which lies 
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at the base of the tetrasporangium. From this a new tetrasporan- 
gium starts up, growing into the cavity of the old one and provided 
with its own thickened wall. This is in turn replaced by another, 
and yet another, so that one often finds a young tetrasporangium 
surrounded by the remains of the walls of perhaps four or five 
earlier ones (Figs. 10, 11), something in the manner of the prolif- 
eration often noticed in the zodsporangia of Saprolegnia. In no 
instance was more than a single ripe tetrasporangium observed 
at each node ; in the case shown in Fig. 12, the new one has begun 
its development somewhat earlier than is usual, but no doubt had 
the older tetraspores been discharged it would have been forced 
into the empty cavity. This condition of the successive formation 
of new tetrasporangia within the older ones does not seem to have 
been noted in any other form, a fact which makes the appearance 
presented by this alga in its tetrasporic stage very characteristic. 

The antheridia, which like the antheridia of the bulk of the 

Florideae, consist of an aggregation of small cells each containing 
a single spermatium, originate from the outgrowth of the nodal 
cells. The latter, dividing into many small cells, spread upwards 

and downwards from the nodes, usually completely covering 
the intervening internodal cells (Fig. 22); sometimes consider- 
able portions of a filament are so modified to form one long an- 

theridium, or, to speak more strictly, a collection of the unicellular 
antheridia. The spermatium-bearing cells may remain closely ap- 

pressed to the sides of the internodal cell as is shown in the sec- 

tion in Fig. 22, or, by reason of a growth more rapid than the 

lengthening of the internodes, may bulge outwards in more or less 

rounded masses (Fig. 21). Theantheridia were never seen on the 

same plants as the tetraspores, but usually occur alone, although 

in a few cases they were observed on the same plant or even the 

same filament as certain polyspores. 

These polyspores which first attracted attention in their mature 

condition naturally aroused the suspicion that they might be fav- 

ellae of the Cal/ithamnion type, especially since the well-defined 

antheridia described above were also seen. But as the following 

description shows the most careful search failed to substantiate any 

such idea, although the development of these spores were worked - 

out in detail. Unfortunately nothing which could be called a 
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trichogyne or trichophoric apparatus was revealed. The poly- 

spores occur as considerable aggregations, enclosed in a definite 

wall,and borne in the axils of certain specially developed branches 

(Fig. 20). It is only in this connection that the upright filaments 

ever branch; an irregular whorl of branches is formed with the 

main axis of the filament continuing above them, and at their 

bases are formed one or more large favella-like masses of irregu- 

larly arranged spores. The branches, which vary from two to as 

many as five in number, usually assume ultimately an equal length © 

with the original axis, sometimes even surpassing it in importance 

and in so doing often push it to one side, making it quite indistin- 

guishable. In consequence of this the masses of mature poly- 

spore often appear to be borne terminally on an irregularly forked 

filament. By following their development it can be seen, how- 

ever, that these branches arise as lateral outgrowths from the cells 

of the younger nodes (Figs. 15, 16, 17), originating in all respects 

after the manner in which the upright filaments spring from the 
prostrate one, except that two or more arise from each node. 

After the beginning of these outgrowths it appears that the axis 

from which they spring ceases to develop to any extent, all of its ? 

vitality being spent in the production of the polyspores and the 
accompanying whorl of branches. In a few instances a second 
node below also produces a few side branches, but these never 
develop to any great length, nor were polyspores seen to be borne ~ 
in their axils. In the formation of a branch one of the nodal cells 
takes on the function of an apical cell while the surrounding ones 
multiply somewhat and as the new internodal cell formed from the 

apical cell enlarges from around its base a junction with the parent 

axils, four or five nodes, and occasionally many more are formed 
before any activity in the direction of the origin of the polyspores 
is to be observed. For this reason it is often difficult to trace the =: 

exact point of origin of the latter. The polyspores, however, were os 
found to originate always from the node of the main axis immedi- 

ately above the one which gave rise to the whorl of branches 

(Figs. 16, 17, 18). The cells begin to multiply more rapidly, and 
form groups of four or five cells; these ultimately by still fur- 

ther division and by great increase in size produce the favella-like 

masses figured in Fig. 20. First one group develops, then an- e 
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other closely following, and perhaps even a third and fourth mass 

of spores is formed, reminding one of the polyspores found in cer- 

tain species of P¢/ota. In the older stages it is impossible to tell 

where the spores are attached, they are often so displaced as to 

appear to have to do with the next node below the one from which 

they really arose, although in following their development no case 

—with the possible exception of the one shown in Fig. 17—-was 

observed where any other than the first node above the whorl of 

‘secondary branches produced any outgrowth. Signs of a slight 

activity in the nodes above were occasionally noted, but this never 

led to the formation of polyspores. : 
The masses of polyspores, apparently mature, vary in size 

from about 50-80 4 by 35—-60y, they are never spherical, and 

vary also in the number of spores contained, which was from twelve 

to twenty, in specimens counted. The spores themselves are also 

irregular in shape and size being, irregularly polyhedral from com- 

pression, and measuring from 15 to 20 # in their greatest diameter. 

In connection with the development of these apparently 

wholly non-sexual spores, it is necessary to refer again to the 

hair-like processes found springing from the cells in some in- 

stances. As has been previously noted, some of the mate- 

rial collected showed the hairs while other material was de- 

void of them. When first observed on a polysporic specimen it 

was hoped that they were, indeed, trichogynes, but subsequent 

investigation showed that these hairs also occurred on anther- 

idial and even tetrasporic specimens (Figs. 9 and 23), and that 

their lack of contents except at the very tip placed them un- 

doubtedly in the category of the hair-like processes common with 

other algae. Nor was anything in the nature of trichophoric ap- 

paratus found in connection with them. Even where they were 

present on the same node with the young polyspores (Fig. 16) 

there was no connection apparent. In short, they lacked the 

easily recognized appearance of trichogynes and trichophoric cells, 

which is familiar to any one who has studied Florideae. 

To sum up, it may be said that this alga, epiphytic on Codiam 

tomentosum, is in habit similar to Rhodochorton, and in the general 

appearance of the cell and its chromatophore like other forms of 

the genus Callithamnion; that it has, as to the filament as a 
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whole, the structure of a Ceramium with its clustered nodal and 

bare internodal cells, and that it is furnished with polyspores 

reminiscent of those of Fé/ofa. The general appearance, how- 

ever, is very dissimilar to any of these, and it is further marked by 

the peculiarity of the proliferating tetrasporangia. Since it is, 

therefore, impossible to place this form satisfactorily in any of the 

established genera, and since its peculiarities are sufficiently marked, 

it seems justifiable to assign it to a new genus, the diagnosis of 

which is appended. 

Ceramothamnion gen. nov. 

Plant consisting of prostrate filaments giving rise above to 
erect filaments, and below to rhizoids. Erect and prostrate fila- 
ments same in structure, monosiphonous throughout with small 
cells collected at nodes: growing tip straight, never circinate : 
chromatophores rhodophyceous, in elongated bands running almost 
the length of the internodal cells: tetraspores, antheridia and 
polyspores present : tetrasporangia borne at nodes : cruciate ; pro- 
vided with enveloping sterile cells, proliferating by successive 
formation of new tetrasporangia inside of the old. 

Ceramothamnion codii sp. nov. 

Prostrate filaments 30-50 in diam., never branched except 
for erect filaments which arise at nodes: erect filaments 20-35 / 
in diam., from 0.5 to 1.5 mm. long, sterile, always unbranched, 
branches arising in connection with polyspores; outer wall 
usually unbroken and continuous, but at times pierced by 
sterile hairs which arise from the nodal cells ; nodal cells in ma- 
turity usually 12-16 at each node, never forming a complete 
cortication to the internodal cells; mature tetrasporangia single 
at node, 30-45 x 20-30 y, partially covered with enveloping sterile 
cells: proliferating as described above: polysporangia variable 
in size, 35-60 x 50-80 » arise laterally from the erect filaments, 
and consist at maturity of clusters of from 10 to 20 polyspores : 
several of the clusters—from two to four—are grouped together 
and are surrounded by protecting branches. Procarpes and cysto- 
carps not observed. Antheridia in masses sheathing the inter-— 
nodal cells, or forming more or less rounded masses from node to 
node. Polyspores and antheridia usually on separate plants, occa- 
sionally on same filament. 

Habitat—Forms minute tufts or small expanses on Codium 
fomentosum among the cortical ramifications of which its rhizoids 
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penetrate. Collected in February on the south shore of the main 

island of Bermuda. 

Explanation of Plates 21, 22 

PLATE 21 

Fic. 1. Habit, showing the prostrate and erect filaments, rhizoids and masses of 
polyspores. 

Fic, 2, Growing tip, showing also the appearance of the chromatophores in the 

internodal cells. 

Fic. 3. Same in different stage of division. 

Fic. 4. Tip provided with short hairs. 

Fic. 5. Tip where the hairs are greatly elongated. 
Fics. 6 and 7. Formation of new apical cells in a broken filament. 
Fic. 8. Tetrasporangia in various stages of development. 
Fic. 9. Tetrasporangia on same filament with hairs. 

Fics. 10 and 11. Tetrasporangia developing within the empty walls of previous 

ones. 

Fic, 12. Tetraspores almost ripe with young tetrasporangium developing. 

Fic. 13. Fully developed tetrasporangium showing bract-like covering. 

Fic. 14. Empty sporangium after discharge of spores. 

PLATE 22 

Fic. 15. Showing the origin of whorl of secondary branches. 

Fics. 16, 17, 18, Various stages in development of polyspores. 

Fic. 19. Abnormal development of polyspores at an early stage. 

Fic. 20, Mature polyspores. 
Fic. 21, Mature antheridium. 
Fic. 22. Optical section of antheridium. 
Fic. 23. Young antheridia developing. The nodal cells above have produced 

hairs, 

All the figures were drawn with an Abbe camera. 1, 30 diam.; 2-14, 420 

diam.; 15-23, 480 diam., and reduced about one third. The drawings were made 
from specimens preserved in alcohol and treated with lactic acid causing the outer 

wall to swell away from the contents to some extent. 



Studies on the Rocky Mountain Flora.—V. 

| By P. A. RYDBERG 

“Sporobolus aristatus sp. nov. 

Vilfa depauperata var. filiformis Wats. King’s Exp. 5: 376, in 

part (as to the awned form). 1871. Not Thurb. 

Perennial with short branching rootstock. Culm usually only 
4—6cm. high: internodes short, usually covered by the open strongly 
striate sheath ; ligules lanceolate, acute, about 1.5 mm. long : leaf- 
blades 8-14 mm. long, and about 1 mm. wide, striate and puberu- 
lent on the upper surface : panicle few-flowered, very narrow, with 
short erect branches ; empty glumes almost equal, or the inner 
slightly longer, 1-1.25 mm. long, less than half as long as the 
flowering glume, ovate, acutish or obtuse and somewhat erose at 
the apex : flowering glume about 2.5 mm. long, strongly veined, 
long-strigose on the veins and tipped with an awn .5—1 mm. long ; 
palet almost equal to the flowering glume (awn excepted) in 
length, acuminate, but not awned, strigose. 

This species is closely related to S. jiliformis (Thurb.) Rydb. 
differing in the lower habit, less exserted panicle, firmer empty 
glumes and the presence of a distinct awn. It grows in wet places 
at an altitude of 2000-2500 m. 

Wyomine: Big Horn Mountains, Sheridan Co., 1899, /% 
| Tweedy, 2196 (type); Spread Creek, 1897, 27. 

Utau: Bear River Cafion, 1869, S. Watson, 1281. 

“Poa platyphylla Nash & Rydb. 
Poa trivialis var. occidentalis Vasey, Desc. Cat. Grasses 85. 

1885. Not Poa flexuosa var. occidentalis Vasey. 1878. 
Poa occidentalis Vasey, Cont. U. S. Nat. Herb. 1: 275. 1893- 

’ Carex ebenea sp. nov. 

Perennial by a cespitose rootstock. Stem 2-4 dm. high, 
strongly striate; sheath with a conspicuous membranaceous ligu- 
lar portion, ligule proper rounded, about 2 mm. long; leaf-blades 
flat, 1-2 dm. long, 3-6 mm. broad, strongly nerved : spikelets 

about 1 cm. long ina dense globular or rounded-conical head : 

266 
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shining, brownish black with a lighter midrib, lanceolate, acute, 
3-4 mm. long: perigynia lanceolate, tapering gradually into 
a long beak, with the beak about 5 mm. long, dark brown; 
staminate flowers at the base and mixed with the pistillate : upper 
portion of the wings and the beak scabrous on the margins ; 
teeth at the apex of the beak very short, subulate : styles 2 : achene 
oblong, lenticular, nearly 2 mm. long and fully 1 mm. broad. 

This species is nearest related to C. festiva and has been labeled 
C. festiva Haydeniana, but it is not the same as the original of 
that variety, which has broadly ovate perigynia. C. ebenea differs 

also from all forms of C. festiva in the form of the perigynia and 
in the dark glossy color of the bracts and perigynia. 

Cotorapo: Pikes Peak, 1900, F. Clements (type); Windy 

Point, 1900; Mt. Harvard, 1896, 7; Grecian Bend, 1896, Bot- 

tomless Pit, and Saddle, Clements ; between Cheyenne Mountain 

and Seven Lakes, 1896, Z. A. Bessey ; Ironton, 1899, C. C. Curtts ; 

Telluride, 1894, F. Tweedy, 19g; Chambers Lake and Cameron 

Pass, 1896, C. F. Baker ; Clear Creek Cafion, 1878, IZ. £. Jones, 

267; Silver Plume, 1895, Rydberg, 2460; Pagosa Peak, 1899, C. 

F. Baker, 233. 

’ Streptopus curvipes Vail sp. nov. 

Simple, glabrous, except the margins of the leaves and the 
peduncles. Stems 1-3 dm. high, from a slender rootstock cov- 
ered with few fibrous rootlets: leaves sessile, oval or oblong- 
lanceolate, 3-8 cm. long, acuminate at the apex, rounded and 
slightly clasping at the base, 3—5-nerved, the margins finely gland- 
ular-ciliate: flowers 3—5, solitary: peduncles not geniculate, 5-15 
mm. long, glandular-pubescent: flowers pale purple or rose- 
colored: perianth-segments lanceolate, 5-7 mm. long, minutely 
glandular-pubescent on the inner surface: anthers 2-beaked ; 
beaks slender, about half the length of the anther: style 3-cleft, 
the spreading branches stigmatic along the inner side: berry glo- 
bose, when mature brick red, 7-9 mm. in diameter : seeds clavate, 

3-4 mm. long, with many cross-striate ridges. : 

Differs from Streptopus roseus in its simple habit and the non- 

geniculate and much shorter peduncles. The beaks of the anthers 

seem to be a trifle longer than in S. roseus. It is closely related to 

S. brevipes Baker, but is larger and coarser in every respect. The 

flowers of the latter species are not known. 

Britisn Cotumspia: Asulkan Pass, alt. 4400 ft., June to July, 
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1897, Mrs. Zoé W. Palmer (type) ; Glacier, alt. 4122 ft., June to 

July, 1897, Mrs. Zoé W. Palmer; Glacier, June, 1897, Mr. & 

Mrs. Cornelius Van Brunt. 

ALASKA : Juneau, along the mountain side, July 24, 1891, JZss 

Grace E. Cooley; Yes Bay, July 10, 1895, Thomas Howell, 1664 

(all in Herb. N. Y. Botanical Garden or Columbia University) ; 
Ferd. Bishoff. 

Orecon: F£. Hall, 521. 

WasHINGTON: Skamania Co., Aug., 1886, Suksdorf; Mt. 

Adams, 3-400 ft., Swksdorf, 44; June, 1879, /. Howell (the last 

five specimens in Herb. Gray). 

“ Vagnera brachypetala sp. nov. 

A tall stout perennial, 5-8 dm. high. Stem striate, puberu- 
lent, especially the upper portion: leaves subsessile or short- 
petioled, oval or ovate, 8-18 cm. long, 4~7 cm. wide, often short- 
acuminate and twisted at the apex, with 5-7 stronger nerves and 
numerous weaker ones: panicle on a peduncle 4—5 cm. long, 
rather dense, 3-10 cm. long and 2~5 cm. broad: petals and sepals ~ 
oblong, I-1.5 mm. long, scarcely half as long as the broadly di- 
lated, lanceolate-subulate petaloid filaments: style about .5 mm. © 
long : berry dark purple, about 6 mm. in diameter. ; 

This species is closely related to V. racemosa and V. amplexi- 
caulis, perhaps most nearly to the former, but is easily distinguished 
by the short petals and the purple fruit. In V racemosa the 
petals and sepals are almost as long as the filaments and the fruit 
is 7-8 mm. in diameter and red with purple spots. V. drachypetala 
grows on hillsides up to an altitude of 2500 m. 

British CoLumpia: Glacier, at the “Loup,” 1897, Mr. & 
Mrs. Cornelius Van Brunt (in fruit, type); Deer Park, Columbia 
River, 1890, John Macoun; Victoria, Vancouver Island, 1893, 
John Macoun, 5998. 

WasuincTon : Seattle, 1891, C. V. Piper, z98. 
IpaHo: Lake Waha, 1892, Sandberg, MacDougal & Heller, 

228, 

Y Vagnera leptopetala sp. nov. 

A slender glabrous perennial, 2-3 dm. high. Rootstock very 
ender for the genus, white, only about 2 mm. in diameter: stem 

erect, strict or the upper portion somewhat zigzag, striate and 
pale: leaves oblong-lanceolate, 6-8 cm. long, 1-2 cm. wide, light 
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green, sessile, long-acute, with 3-5 stronger nerves and 12-14 
weaker ones: raceme terminal, simple, 3—6-flowered: pedicels 
5~8 mm. long: petals and sepals linear, acute, about 4 mm. long 
and less than I mm. wide, very thin, white: fruit not seen. 

This species is nearly related to V. stel/ata and V. liliacea, but 
differs in the narrow petals and sepals, the slender rootstock and 

- the lighter green foliage. It grows in rich soil in cafions at an 

altitude of 2000-2100 m. 

CoLorabo: Headwarters of Sangre de Christo Creek, 1900, 
Rydberg & Vreeland, 6441 (type); Dark Cajion, Pikes Peak, 

1900, Fred Clements. 

- Limnorchis purpurascens sp. nov. 

A rather stout plant, 3-5 dm. high, with fleshy-fibrous roots. 
Leaves ovate to lanceolate, acute, 6-10 cm. long, 1.5~3 cm. wide, 
dark green: bracts lanceolate, the lower exceeding the flowers : 
spike rather dense: flowers 10-12 mm. long: lateral sepals green, 
oblong-linear, or linear, obtuse, 4-5 mm. long; the upper sepal 

_ tinged with purple, broadly ovate, erect, obtuse: petals slightly 
shorter, erect, purple, lanceolate, oblique: lip broadly linear-lan- 
ceolate, about 5 mm. long, purplish, scarcely at all dilated at the 
base, the edges almost straight : spur scarcely more than half as 
long as the lip, much thickened and saccate. 

This species belongs to the L. Ayperborea group, and is perhaps — 

nearest related to that species. It differs, however, in the purple 

petals and lip and the shorter and more saccate spur. The spur 

has almost the same form as that of Z. stricta; but from that 

species it differs in the dense spike and the broader lip. L. pur- © 

purascens grows in damp woods at an altitude of 2700-3000 m. 

Cororapo: Iron Mountain, 1900, Rydberg & Vreeland, 6414 

(type); Manitou, 1900, Fred Clements, 172 ; Georgetown, 1878, 

M. E. Jones, 314. 

_ Piperia gen. nov. 

Montolivaea Rydb. Mem. N. Y. Bot. Gard. 1: 106. 1900. 

Not Reichenb. at 

Professor C. V. Piper of the Agricultural Experiment Station 

at Pullman, Washington, has called my attention to the fact that 

the genus Montolivaea was based not on Platanthera elegans Lindley, 

or Habenaria elegans Bolander ; but on Montolivaca elegans Reich- 
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enb., or Hadenaria elegans Jackson, of a much later date. The 

genus that I shortly characterized under the name of Montolivaea 

in the Memoir cited above, is therefore without a name. As I 

find that no genus has at yet been dedicated to Professor Piper, I 

take the pleasure in naming this for him. The genus contains at 

least three species, viz. 

’ Piperia elegans (Lindl.) 

Platanthera elegans Lindi. Gen. & Sp. Orch. 285. 1835. 

Habenaria elegans Boland.; Wats. Bot. Calif. 2: 133. 1876. 

Montolivaea elegans Rydb. Mem. N. Y. Bot. Gard. 1: 106. 

1900. Not Reichenb. 

‘ Piperia Unalaschensis (Spreng.) 

Spiranthes Unalaschensis Spreng. Syst. 3: 708. 1826. 
Hlabenaria Unalaschensis Wats. Proc. Am. Acad. 12: 277. 

1876. : 

Montolivaea Unalaschensis Rydb. Mem. N. Y. Bot. Gard. 1: 
107. 1900. 

“Piperia elongata sp. nov. 

A slender strict plant, 4-7 dm. high. Corm ellipsoid, about 2 
cm. long and I cm. in diameter: leaves 2, near the base; blades 
lanceolate or oblanceolate, acute, 8-15 cm. long, 1-2 cm. wide: 
spike elongated and lax, 2-3 dm. long: flowers about 1 cm. long: 
sepals green, about 5 mm. long, the upper lanceolate, the other. 
two linear obtuse : petals lanceolate, oblique, equalling the sepals : 
lip entire, broadly lanceolate : spur slender, scarcely clavate, almost 
cylindrical, arcuate, 10-12 mm. long, about . 7 mm. thick. 

This is somewhat intermediate between the two preceding. 
It has almost the same flowers as the first and the general habit of 
the second. VP. edegans, with which it has generally been. con- 
fused, has a stouter, more fleshy stem, thicker bracts and a short 
crowded spike. P. Unalaschensis has the same habit as the present 
species, but the spur is very short and saccate. P. elongata grows 
in open woods, up to an altitude of 700 m. 

Ipano: Priest Lake, near lower end, 1900, D. 7. MacDougal, 
168 (type); Priest River Valley, 734. 

Wasuincton: W. Klickitat County, 1885, W. N. Suksdorf ; 
Seattle, 1889, C. V. Piper, ro8r. 
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‘ Corallorrhiza Vreelandii sp. nov. 

Scape rather stout, 2-4 dm. high, dark purplish brown. 
Sheaths, especially the lowest one, much inflated, purplish brown 
with dark purple striations : flowers 6-15, about 15 mm. long, in 
fruit drooping : sepals oblong, 7-8 mm. long, brown with 3 purple 
stripes : petals similar but slightly broader and with 4 stripes: 
lip ovate, entire, with a small gibbosity at the base : spur none. 

This is nearest related to C. striata, from which it differs 

in the smaller flowers and narrower sepals and petals. The type 

was found growing among alders and willows at the margin of a 

small lake, at an altitude of about 2700 m. It was first dis- 

covered by Mr. F. K. Vreeland, my enthusiastic associate and 

pleasant companion in field work last summer. 

Cotorapo : Veta Mountain, 1900, Rydberg & Vreeland, 6418. 

‘Salix Wyomingensis sp. nov. 

A shrub 1m. high or less. Bark of the main trunk gray; 
that of the branches dark-brown or grayish, shining, some- 
what flaky; young branches appressed-villous; buds brown, 
shining, pubescent when young: leaves small, rather crowded; 
petioles 2-4 mm. long; blade oval or obovate, acute, I-3 cm. 
long, entire or exceedingly minutely callous-denticulate, upper 
surface green and shining, slightly pubescent when young, glabrate 
in age ; lower surface pale bluish green, appressed silky-villous : 
aments borne on very short leafy branches, about 3 cm. long, 
8—10 mm. in diameter: bracts brown, oblong or ovate, obtuse : 
pedicels scarcely 1 mm. long: ovary villous, but green, when fully 
developed only about 3 mm. long: style .5 mm. long: stigmas 
short, slightly 2-cleft. : 

This species is nearest related to S. g/aucops Anderson, but 

differs in the small oval or obovate leaves and the much smaller 

and greener ovaries. It grows at an altitude of 2100-2700 m. 

Wyomine: Eastern Slope of Big Horn Mountains, headwaters 

of Clear Creek and Crazy Woman River, 1900, F. Tweedy, 3434 

(type) and 3433. 
VSalix stenophylla sp. nov. 

A shrub 2-5 m. high. Bark of older stems light brownish 
green, smooth ; that of the slender strict branches brown: young 

shoots silvery pubescent: leaves narrowly linear, 3-7 cm. long, 
about 3 mm. wide, acute, entire or minutely and distantly dentic- 
ulate, permanently finely silky strigose, but not white : pistillate 
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aments 3—4 cm. long at the ends of short leafy branches : bracts 

yellow, oblanceolate, deciduous, acute, 2-2.5 mm. long, rather 

sparingly silky-villous: pistil green, about 4 mm. long, glabrous 

except the swollen portion at the end just below the red stigma: 

stipe about 1 mm. long: style none: stigma minutely 4-lobed : 
fruit glabrous, narrowly ovoid-conic, about 6 mm. long, and 1.5 

mm. in diameter: staminate aments 2~3 cm. long, 5 mm. in diam- 
eter: bracts like those of the pistillate aments, but more obtuse 
and more villous: stamens 2, about twice as long as the bracts : 
filaments slightly hairy, especially below. 

This species is a member of the /ongifolia group and nearest 

related to S. exigua Nutt., at least as understood by Professor 

Rowlee ; but differs in the narrower leaves, the distinct stipe and 

the peculiar swelling just below the stigma. It grows on river 

banks up to an altitude of 2500 m. 

Cotorapo: Cuchara River, below La Veta, 1900, Rydberg & 

Vreeland, 6392 (staminate flowers) and 6393 (pistillate, type); 

Mancos, 1898, Baker, Earle & Tracy, 127 (staminate) and z02 

(pistillate in fruit). 

New Mexico: 1851-2, Wright, 1874 and 7875 ; 1847, Fend- 
ler, 813. 

Arizona: San Francisco Mountains, 1881, Rusby, 377. 

/ Salix padifolia sp. nov. 

A shrub 1-7 m. high, with light brown smooth bark. Young 
twigs strict, glabrous and shining, yellow, or often brown or purple : 
stipules ovate or rounded, glandular-dentate: leaves with petioles 
5-8 mm. long; blade oval or broadly elliptic, crenate, short-acute 
or obtusish, rounded at the base, 3-5 cm. long, 1.5—2 cm. wide, 
when young sparingly covered with silky hairs, but soon glabrate, 
dark green above, paler beneath: pistillate aments 3-4 cm. long, 
densely flowered, appearing usually before the leaves, borne on 
very short branches and subtended by 1-4 small leaves: bracts 
obovate, fuscous, covered on the outside with white wool : pistils 

nearly sessile, glabrous: style about 1.5 mm. long: stigmas 2, 
nearly 1 mm. long, 2-cleft: capsules ovate-conic, about 6 mm. 
long: staminate aments almost sessile, 2-3 cm. long, 10-12 mm. 
in diameter: bracts as those of the pistillate aments: stamens 2; 
filaments glabrous. : 

This is a species of the cordata group and nearest related to 

S. Mackenziana;, but differs in the shorter oval leaves, the shorter 

and thicker aments and the exceedingly short stipes. It has gen- 



RYDBERG: STUDIES ON THE Rocky MounTAIn FiorA 273 

erally been referred to S. cordata; Lut has much thicker and 
shorter aments and the leaves are quite different, thin, very short 

and broad, never acuminate and never sharply serrate. It grows 
along streams at an altitude of 2000-3000 m. 

CoLorAbo: Tributaries of Turkey Creek, 1900, Rydberg & 

Vreeland, 6389 (fruit, type); Ojo, 6386 (staminate) and 6387 
( pistillate ) ; Pass Creek, 6388 (pistillate ) ; Los Pinos, 1899, Baker, 
271; Bob Creek, 1898, Baker, Earle & Tracy, 175; Silverton, 

1895, /. Tweedy, 268 (?). 
Wyomine: Golden Gate, 1899, Avex & Elias Nelson, 55409. 
Montana: Ten miles east of Monida, 1899, Aven & Ehas 

Nelson, 5427. 
” Salix flava sp. nov. 

A shrub or small tree, 4-7 m. high, with grayish yellow rough 
bark. Branches short and divergent, light yellow, smooth and 
shining : stipules rounded, entire: leaves with petioles 2-6 mm. 
long ; blades lanceolate, short-acuminate or acute, entire or indis- 
tinctly crenulate, rather firm, yellowish green, glabrous on both 
sides, 3-7 cm. long: pistillate aments 2—3 cm. long, almost ses- 
sile, subtended by 1-2 leaves or naked: bracts very short, obo- 
vate, fuscous, densely long-woolly : pistil stipitate, glabrous ; stipe 
in fruit often 2 mm. long: style about .5 mm. long: stigmas ob- 
long, subentire: capsule ovate, about 6 mm. long: staminate 
aments 2~3 cm. long, sessile: bracts as in the pistillate aments : 
stamens 2; filaments glabrous. 

This is also a member of the cordata group and nearest re- 

lated to S. /utea Nutt., differing in the less acuminate and suben- 

tire leaves, which are not paler beneath, and the longer stipes. It 

grows along streams at an altitude of 1500-2000 m. 

Wyominc: Green River, 1895, Rydberg (type) ; Spread Creek, 

1897, F. Tweedy, 302. 
Montana: Boulder River, 1888, 7. Tweedy, 63. 

IpAHo: Beaver Cafion, 1895, Rydberg. 

Nevapa: Unionville, 1868, S. Watson, 1097. 

Urau: Wahsatch Mountains, 1869, S. Watson, rog6, in part. 

Cotorapo : South Park, 1873, /. Wolfe ; Cucharas Valley, near 

La Veta, 1900, Rydberg & Vreeland, 6377 ; Manitou, 1878, AZ. £. 

Jones, 30. 
; ~ Blitum hastatum sp. nov. 

A slender annual, 2-4 dm, high. Leaves very thin; blades 
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3-7 cm. long, ovate or ovate-lanceolate in outline,but often hastately 

lobed at the base, which is broadly cuneate and decurrent on the 

slender petiole ; the upper ones smaller and generally not hastate : 

lower petioles 2-4 cm. long; flowers in small glomerules in the 

upper axils and on a slender interrupted terminal spike: seeds 

brownish black, smooth and shining, about 1 mm. long. 

This species differs from B. capitatum in the hastate or entire, 

never toothed, thin leaves and in the inflorescence which is more 

inclined to be naked above, more lax and with smaller glomerules. 

It grows at an altitude of 2000-3000 m. 

Wyominc: Buffalo, 1900, F. Tweedy, 3295 (type). 

Uran: Alta, Wahsatch Mountains, 1879, JZ £. /ones, 

II8I. 

Nevapa: Above Thousand Springs Valley, 1868, S. Watson, 

977- 
’ Alsine Curtisii sp. nov. 

Slender, erect, branched, 2-6 dm. high with a slender horizon- 

tal rootstock. Stem sharply 4-angled, glabrous, except at the in- 
florescence : leaves linear or lance-linear strongly 1-nerved, sessile, 
rounded and half clasping at the base, long-attenuate at the apex, 
3-6 cm. long, 3-5 mm. wide, those of the inflorescence smaller : 
branches of the many-flowered cymes divergent, very viscid-pubes- 
cent: sepals about 3 mm. long, thick, ovate-oblong, obtuse or 
acutish with a narrow white margin: petals about 7 mm. long, 
cuneate with a broad and deep sinus at the apex: seeds very few, 
dark brown, almost 2 mm. in diameter. 

This species is nearest related to A. /amesii and has been con- 

fused with it; the differences are mostly in the leaves and sepals. 

In A. Curtisti the former are scarcely half as wide as those of A. 

Jamesi, and the sepals of the former are rather thick while in the 

latter almost membranous. A. Curtisid grows at an altitude of 1800 

to 3000 m. 

Wyomine: Headwaters of Cliff Creek, 1900, C. C. Curtis 

(type). 
Uran: Wahsatch Mountains, 1869, S. Watson, 159 (in part) ; 

Beaver Valley, 1877, &. Palmer, 511%; Alta, Wahsatch Moun- 

tains, 1879, WZ. E. Jones, rr6o. 
Nevapa: East Humboldt Mountains, 1868, S. Watson, 159 (in 

part). 

Arizona: Mogallon Mountains, 1881, H. A. Rusby. 
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’ Arenaria confusa sp. nov. 

A slender diffuse plant with cespitose, perennial, but not ligneous 
base. Stems slender, branched, 4-6 dm. long, finely puberulent : 
leaves opposite, linear-lanceolate, pointed, with a strong midrib, 
puberulent, 1-2 cm. long: pedicels in fruit divergent, about 1 cm. 
long, slightly bent under the calyx : sepals linear-lanceolate, acumi- 
nate, scarious-margined, not tuberculate-punctate, about 3 mm. 
long: petals about three fourths as long as the sepals: capsule 
broadly ovoid, about 4 mm. long. 

This species is related to A. danuginosa and A. saxosa, and some- 
what intermediate between the two. In habit it resembles most 
the former, but does not have the subverticillate or fascicled leaves ; 

the sepals are narrowly lanceolate instead of ovate and not tuber- 
culate-punctate, the stem is not retrorsely pubescent as in that 
species and the petals are larger. Inall specimens of A. danuginosa 
seen by me the petals are either lacking or not more than half as 
long as the sepals. A. saxosa is subligneous at the base, has low 
stems, short leaves, mostly less than 1 cm. long and sepals even 
in flower 4~5 mm. long. Dr. B. L. Robinson, in the Synoptical 
Flora, remarks under A. alsinoides (A. lanuginosa): ‘A more 
western form, represented from New Mexico by Fendler’s 58 and 

62 and Wright’s 864, has slightly firmer stems, more numerous 
subpaniculate flowers, and leaves less narrowed at the base. In 
all these respects it Shows a transition to the following.” I have 
not seen the numbers of Fendler’s collection cited; but Wright’s 
864 as represented in Columbia University Herbarium belongs to 

A. confusa. On the sheet of Rusby’s 38, cited below, found in 
the Columbia University herbarium, Dr. Robinson has written in 

pencil: ‘‘ Apparently this is merely a lax form of A. saxosa Gray, 
The earliest leaves are crowded, the upper internodes much 
elongated, and later flowers are always smaller. (B. L. R.)’ 

Wilcox’s plant cited below was also determined by Dr. Robin- 

son as A. saxosa. Both of these agree perfectly, however, with 

Wright’s specimens ; but neither with our material of A. /anuginosa 

from the Southern States and Mexico, nor with the type of A. 

saxosa. A. confusa grows in cafions at an altitude of 2000-3500 m., 

New Mexico: White Mountains, 1897, £. O. Wooton, 295 

(type); 1851, C. Wright, 864 ; Burrow Mountains, 1880, H. H. 
Rusby, 38. 
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Arizona: Ft. Huachuca, 1892, 7. &. Wilcox ; Rincou Moun- 

tains, 1891, Meally, 179 ; Flagstaff, 1894, /. W. Zoumey. 

Cotorapo: La Plata Mountains, 1896, F. Tweedy, 426; 

Wahatoya Creek, 1900, Rydberg & Vreeland, 6274; Pagosa 

Peak, 1899, C. F. Baker, 309. 

“ Delphinium ramosum sp. nov. 

A tall perennial, often 2 m. high. Stem glabrous and shining 

up to the inflorescence, often tinged purplish or bluish: petioles 

1-1.5 dm. long; leaf-blade glabrous above, finely puberulent be- 

neath, divided near the base into 5—7 segments, which are 4—7 cm. 

long, oblanceolate or obovate, cuneate in outline, unequally 3-cleft 
and these segments again cleft into oblong or lanceolate lobes 3-6 
mm. broad : inflorescence with slender branches, these sparingly 

and finely puberulent: bracts linear-subulate, 5-10 mm. long: 
pedicels slender, 1-3 cm. long: bractlets filiform, 2-5 mm. long, 
inserted 2—5 mm. below the calyx: sepals dark blue, striately 
nerved, slightly brownish at the base, about 1 cm. long, ovate ; the 

upper and lower ones acute ; the lateral ones obtuse, all puberulent : 

spur about 1 cm. long, straight, or slightly curved at the apex: 
upper petals dirty-white, tinged with brown and blue, about 8 mm. 

long: spur slender, almost 1 cm. long: lateral petals dark blue, 
bearded, with a slender claw, somewhat corniculate, bent at right 

angles and only slightly 2-lobed at the apex: follicles 3, 12-15 
mm. long, somewhat spreading and with divaricate beaks. 

This species has without doubt been included in D. scopulorum, 

but is evidently distinct from the type of that species. It is taller, 

with more branched inflorescence, glabrous stem and the flowers 

are usually tinged with brown atthe base. The type of D. scopu- 

/orum has narrow, very acute and divergent lobes of the leaves 

and the calyx is purely dark blue. D. ramosum grows at an alti- 

tude of 2000-3000 m. 

Cotorapo : North Cheyenne Cajfion, 1896, E. A. Bessey (type) ; 
also in Williams Cafion, Artists Glen and other places near Pikes 

Peak; ‘‘ Colorado,” 1889, Alice Eastwood. 

“ Delphinium robustum sp. nov. 

A tall and stout perennial, often 2 m. high or more. Stem 
leafy, striate, puberulent throughout, often 1 cm. in diameter at 
the base ; petioles 1-2 dm. long, puberulent; leaf-blade finely and 
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sparingly puberulent on both sides, divided to the base into 5-7 
segments, which are 6-12 cm. long and twice cleft into linear lobes 
3-5 mm. broad: inflorescence branched, densely many-flowered : 
pedicels 1-3 cm. long, rather stout, usually equalled or surpassed 
by the linear bracts: bractlets filiform, 5-10 mm. long, inserted 
close under the calyx: sepals dark blue, paler at the base, ellipti- 
cal, all except the upper one obtuse, 12-15 mm. long; spur 12 
mm. long, slightly curved: upper petals narrow, light brownish, 
striate: lateral petals with slender claws bent at right angles, 
bearded only within, deeply 2-cleft at the apex. 

This species in perhaps closest related to D. cucullatum A. 

Nelson but differs in the longer and narrower leaf-segments, the 

more branched inflorescence, the stouter habit, the longer bracts 

and bractlets and narrower upper petals. It grows at an altitude 

of about 2500 m. 

Cotorapo : Wahatoya Creek, below the Spanish Peaks, 1900, 

Rydberg & Vreeland, 6217 (type); Colorado Springs, 1895, &. A. 

Bessey ; Ruton, 1840, Adldert. 

‘ Erysimum alpestre (Cockerell) 

Erysimum asperum f. alpestre Cockerell, Bull. Torr. Club, 18 : 

168. 1891. 

A tall strigose perennial with a deep tap-root : stem strict, sim- 
ple, 3-6 dm. high, striate : basal leaves linear or narrowly linear- 
oblanceolate, 5-10 cm. long, 2—7 mm. wide, subentire or sinuately 
denticulate, grayish strigose, gradually tapering below with a short 
petiole: stem leaves mostly narrowly linear, the upper sessile : 
raceme at first short and corymbiform, in fruit much elongated : 
pedicels short, in fruit scarcely 1 cm. long, ascending: calyx 10- 
12 mm. long, yellow: two of the sepals strongly saccate at the 
base: petals with slender claws: blades broadly obovate-cuneate, 
slightly emarginate, about 8 mm. long and broad, varying from 

orange or brown to rose-purple or the older pale yellow: pods 
four-angled, slender, erect, 7~8 cm. long and 1.5 mm. in diameter : 
style about 2 mm. long, stout. 

In general habit, this species closely resembles £. asperum. 

Mr. Cockerell, who seems to have been the first to observe this in- 

teresting plant of the Sangre de Christo region, took it to be a form 

of &. asperum with peculiarly colored petals, found only at high 

altitudes. I was first of the same opinion until I saw the fruit 

in the type number and still better developed in Mr. Bessey’s 
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specimens. This resembles more that of £. asperrimum (Chetran- 

thus asperrimum Greene) than that of &. asperum. The present 

species is also less densely and more finely strigose than either 

of them. Z&. alpestre grows at an altitude of 2500 m. or more. 

CoLorapo : Headwaters of Pass Creek, 1900, Rydberg & Vree- 

land, 6200 (type); mountain near Veta Pass, 6799 ; Veta Moun- 

tain, 6797; tributary of Turkey Creek, 6798; East Indian 

Creek, 6796; Ojo, 6202,; Bald Mountain, near Pikes Peak, 

1896, £. A. Bessey. 

’ Draba aureiformis sp. nov. 

A slender grayish stellate plant with perennial tap-root : stem 
strict, 2-4 dm. high, simple or branched above, with slender erect 
branches: basal leaves spatulate, 2-3 cm. long, acute, entire: 
stem-leaves closely sessile, oblong-lanceolate, acute, entire or 

sinuately denticulate: petals sulphur yellow, 3-4 mm. _ long, 
broadly spatulate: pedicels ascending: pod erect, linear-oblong- 
lanceolate, 10-15 mm. long, about 3 mm. wide, slightly if at all 
twisted, stellate: style about 1 mm, long. 

This species is nearest related to D. aurea, but characterized 

by the small light yellow petals, the slender style, the less dense 

‘pubescence, and slender stem. It grows in dry soil at an altitude 
of 2700-3300 m. 

Cotorapo: Headwaters of Pass Creek, 1900, Rydberg & Vree- 
land, 6157 (type); Middle Park, 1861, C. C. Parry, 103; Gray- 
mount, 1885, G. W. Letterman, 28. 

» Physaria vitulifera sp. nov. 

A densely tufted finely stellate-pubescent perennial with deep 
tap-root. Basal leaves numerous, fiddle-shaped, the larger 4-5 
cm. long ; terminal lobe nearly orbicular to broadly obovate, sub- 
entire, obtuse ; upper sinuses rounded: lateral lobes 1-2 pairs, 
much smaller: stems ascending, or decumbent, 1-2 dm. high : 
stem-leaves I-2 cm. long, obovate or oblanceolate, entire: ped- 
icels short, usually curved in fruit: sepals about 4 mm. long, ob- 
long, acute: petals clawed, 8-9 mm. long: fruit obtuse at the 
base, deeply divided above; cells much inflated, round-obovate, 
divergent, about 5 mm. in diameter: style about 5 mm. long. 

This species, as well as the two following, differs from P. didy- 

mocarpa in the smaller fruit, which is divided only above, not at 
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the base. In this respect they resemble P. Mewderryi; but the 

fruit is much smaller and not flattened on the sides. P. vitulifera 

differs from the following in the form of the leaves and the curved 

pedicels. It grows in dry places at an altitude of about 2500 m. 

Cotorapo : Idaho Springs, 1895, P. A. Rydberg (type); Middle 
Fark, 1861,.C. C. Parry, tor. 

¥ Physaria floribunda sp. nov. 

Densely tufted perennial with thick tap-root. Flowering stems 
‘very numerous, ascending or almost erect, I-2.5 dm. high: basal 
leaves less crowded and more erect than in the preceding, oblan- 
ceolate or spatulate, sinuately toothed, acute, 5-10 cm. long: 
stem-leaves oblanceolate, entire, about 3 cm. long: sepals about 
5 mm. long, linear-lanceolate: petals bright yellow, 8-9 mm. 
long, oblanceolate with broad claws : fruit obtuse or slightly cordate 
at the base, deeply divided above: cells much inflated, about 8 
mm. in diameter, almost globular: style 6 mm. long. 

In the size and form of the fruit, this species is intermediate 

between the preceding and P. didymocarpa; but it is taller than 

either. Sometimes the leaves are deeper sinuate, and then become 

slightly fiddleform; but the terminal lobe is sinuately toothed 

and acutish. From P. didymocarpa it differs in the smaller fruit, 

which is less cordate at the base, and the longer, more acute 

leaves. It grows in loose sandy soil in mountain valleys at an 

altitude of 2000-2700 m. 

CoLrorapo: Sangre de Christo Creek, 1900, Rydberg & 

Vreeland, 6135 (type) and 6736; Hills about Golden, 1892, Cran- 

adall, 53. ; 

vy Physaria acutifolia sp. nov. 

A small tufted perennial with a deep rather slender tap-root. 
Basal leaves numerous, 1.5—2.5 cm. long, oblanceolate or obovate, 
acute, entire or slightly wavy, very finely stellate: stem-leaves 
rather few, oblanceolate : flowering stems 4—6 cm. long, ascending 
or depressed: fruit small, obtuse or slightly cordate at the base, 
deeply divided above : cells inflated, almost spherical, 4-6 mm. in 
diameter : style about 5 mm. long. 

This species differs from P. didymocarpa in the smaller size, in 

the acute leaves, and the smaller fruit, which is more deeply divided 

above and less so below. In general habit it resembles more P. 

Geyeri, from which it differs in the turgid more spherical cells. It 

grows in the mountains, reaching an altitude of 3000 m. 
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Cotorapo: Grand Junction, 1893, Alice Eastwood (type). 

Wyomine: Mount Leidy, 1897, F. Tweedy, 391. 

“Cardamine cardiophylla sp. nov. 
Stem stout, 3-10 dm. high, densely hirsute with short white 

hairs, almost pilose : leaves rounded-cordate or the lower reniform, 
simple, coarsely sinuately toothed: blades 3-4 cm. broad, more 
or less pubescent : petioles more or less densely pilose, those of 
the basal leaves 5-8 cm. long, those of the upper stem-leaves 
very short: sepals also pubescent, about 3 mm. long: petals white, 
broadly spatulate, about 8 mm. long: pedicels in fruit spreading, 
1.5—2 cm. long: pods 2.5-3.5 cm. long, ascending, 1.5 mm. wide, 

This species is nearest related to C. cordifolia, and differs 

mainly in the thicker leaves and the dense pubescence. It reaches 

an altitude of 3300 m. 

CoLtorapo: Tennessee Pass, Lake County, 1900, Geo. £. 

Osterhout, 2178 (type); 1893, De Alton Saunders ; Camp beyond 

Bent’s Fort, 1845, Fremont, 429. 

’ Thlaspi Coloradense sp. nov. 
Perennial ; rootstock or caudex cespitose, the branches rosu- 

liferous at the apex. Basal leaves broadly spatulate, 1-2 cm. long, 
fleshy, 4-7 mm. wide, sinuately crenate or subentire : flowering 
stems 2~8 cm. long, leafy: stem-leaves oblong or obovate, 3-10 
mm. long, obtuse: inflorescence short and dense, even in fruit 
seldom over 2 cm. long: sepals rounded-ovate, obtuse, with a 
white margin, about 2 mm. long: petals large, obovate-spatulate, 
5-6 mm. long: silicle obovate, about 6 mm. long, only slightly 
emarginate at the apex: wing-margins very narrow ; carina on the 
sides rather prominent: seeds red, about 1 mm. long. 

This species has been included by American authors in 7. a/pestre, 
which is not found in America. The European species has very 
small flowers and a different pod which is obcordate with a narrow 
and deep sinus at the apex. Professor Greene has determined 7. 
Coloradense as T. Fendleri Gray. The latter was described from 
flowering specimens and might be the present species; at least 
it is much like it. Specimens in fruit from the same region as the 
type of 7. Fendlert were collected later and were referred by 

Dr. Gray to 7. Fendleri; in these the fruit is larger, decidedly 
inverted triangular in outline, broader margined at the corners and 
almost truncate at the apex. 
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T. Coloradense grows at an altitude of 2500 m. or more, among 
rocks. 

Cororapo: Bald Mountain near Pikes Peak, 1896, &. A. 
Bessey (type) ; South Cheyenne Cajion, Colorado Springs, 1900, 

Rydberg & Vreeland, 6126 ; West Spanish Peak 6727 and 6728 ; 

Pikes Peak, 1894, Z. A. Bessey; Pikes Peak and Baldy, 1896, 

FI. Clements ; Pikes Peak and Tennessee Pass, 1893, De Alton 

Saunders ; Laramie County, 1893, C. S. Crandall, 60; Pikes Peak, 

1891, Dr. £. Penard, 54; Arapahoe, 55, Los Pinos, 1899, C. F. 
Laker ; Cheyenne Mountain and Seven Lakes, 1896, £. A. Bessey. 

“Thlaspi purpurascens sp. nov. 

Perennial with a tap-root crowned by a very short caudex and 
a rosette of leaves; flowering stems generally several, less than 
1 dm. high : basal leaves oval or broadly spatulate, 2-3 cm. long, 

petioled, usually more or less sinuate-dentate : stem-leaves ovate, 
obtuse, with a truncate base, closely sessile: sepals 2.5-3 mm. 
long, oblong-oval, obtuse, purplish with broad white margins : 
petals broadly spatulate, about 6 mm. long: silicle triangular- 
obovate, distinctly winged above and with a very broad and shal- 
low sinus at the apex, 7-8 mm. long. 

This species is closely related to the preceding and inter- 

mediate forms are not lacking. The principal difference is in the 

fruit, which in 7: purpurascens is comparatively broader, distinctly 

winged and with a broad and open sinus at the top, almost trun- 

cate and less keeled on the sides. The sepals in all specimens 

seen are purplish and broader, the stem leaves are larger, more 

ovate and usually with a truncate base, and the branches of the 

caudex are very short. 

Arizona: 1876, £. Palmer, 571 (type) ; San Francisco Moun- 

tains, 1881, H. H. Rusby, 28; 1887, Dr. E. A. Mearns, 34; 

Flagstaff, 1898, D. 7. MacDougal, 228. 

Cotorapo: Headwaters of Sangre de Christo Creek, 1900, 

Rydberg & Vreeland, 6125 ; Iron Mountain, 6724. 

\ Sophia glandulifera sp. nov. 

Biennial. Stem simple below, branched above, about 6 dm- 

high, slightly grayish pubescent with branched hairs, decidedly 
glandular-viscid above ; branches spreading, with upwardly curved 
ends: leaves pubescent and viscid, bipinnately divided ; segments 
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linear-lanceolate or of the upper leaves filiform, acute or attenuate : 

flowers light yellow: petals scarcely exceeding the sepals : pedicels 

very short in flower; in fruit 4-6 mm. long, ascending or almost 

erect : pods 8-10 mm. long, erect, more or less curved, especially 

those of the branches, scarcely exceeding 7 mm. in width, more or 

less constricted between the seeds; beak slender, short, about .5 

mm. long : seeds uniserial, red, a little over 1 mm. long. 

This species has the short pedicels and erect pods of S. Hart- 

wegiana, but the pod of the latter is more slender, and often 

curved, the whole plant is greener and conspicuously glandular, 

and the segments of the leaves are more slender. The latter char- 

acter and the short ascending or erect pedicels distinguish it from 

S. incisa Engelm. It grows at an altitude of 1000-1500 m. 

Wyomine: Rolling plains between Sheridan and Buffalo, 1go00, 

F. Tweedy, 3592. 

VSedum frigidum sp. nov. 

Perennial with a fleshy rootstock, dioecious. Stems usually 

less than 1 dm. high, light green: leaves flat, 1-1.5 cm. long and 
5-7 mm. wide, sessile, obovate or oblong-obovate, often dentate 
above the middle, or entire, acute : inflorescence dense, usually dark 
purple: flowers 4-5-merous, usually 5-merous: sepals of the 
staminate flowers lanceolate, acute, 1.5-2 mm. long, dark purple or 
rarely greenish : petals oblanceolate or oblong, acute, about 3 mm. 
long, dark purple or very rarely greenish tinged with purple: fila- 
ments filiform, purple, about one third longer than the petals, the 
pistillate similar but with somewhat shorter and more obtuse petals: 
follicles 3-5 mm. long, oblong, with a very short beak about .5 
mm. long, divergent or at last recurved. 

This species has gone under the name of S. voseum (L.) Scop., 

but is quite unlike the northern European plant, which must be re- 

garded as the type of Rhodiola rosea L. This has a very short, 

almost tuberous rootstock, more oblanceolate leaves about 3 cm. 

long, usually with very sharp dentations, usually yellow petals, 
longer filaments almost twice as long as the petals and follicles, 6- 

8 mm.long. This form is also found in the mountains of southern 

Europe ; but there seems to be another European plant ; this is de- 

scribed and figured under the name Rhodiola rosea in the ‘‘ Flora von 

Deutschland” published by Schlechtendal, Langethal and Schenk. 

It resembles more the Rocky Mountain plant in the purple, 

flowers and short stamens, but it has more inversely deltoid leaves, 
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the fertile flowers have very minute petals or none and the follicles 

have long beaks. In all systematic botanies of Scandinavia 

and Russia, S. voseum is described as having yellow petals, which 

is never the case in the Rocky Mountain and Alaskan plants. 

In this respect plants from eastern North America agree with the 

European. 

S. frigidum is an alpine-arctic plant growing in Colorado at an 

altitude of 3000 m. or more. In Montana it is found at an alti- 

tude of about 2700 m. and in Alaska at low altitudes. It grows 

among rocks, associating with several species of Saxifraga and 

Adoxa Moschatellina. 

Montana: Old Hollow Top, 1897, Rydberg & Bessey, 4248 

(type); Long Baldy, 1896, Flodman, 513 ; Haystack Peak, 1899, 

P. Koch. 

CoLtorapo: West Spanish Peak, 1900, Rydberg & Vreeland, 

6112 (2); 6rrg (&) and 6175 (with greenish, merely purple- 

tinged flowers); Grayback Mining Camp, 6776; Pikes Peak, 

1900, F. Clements ; 1821, Dr. James ; Arapahoe Peak, 1891, Dr. 

E. Penard; Pikes Peak, 1894, E. A. Bessey; 1893, De Alton 

Saunders. 

Nevapa: Mineral King, Sierra, Nevada, 1891, Coville & 

Funston, 1529. 

IpanHo: Packsaddle Peak, 1892, Sandberg, MacDougal & 

Fleller, 860. 

Wasuincton: Mt. Paddo, 1886, W. H. Suksdorf, 859. 

AraskA: Muniak Island, 1891, /as. 1. Macoun, 48 ; Shu- 

magin, 1871-1872, . W. Harrington; King Island, 1897, £. 

A. Mclthenny, 83. 

¥ Sedum polygamum sp. nov. 
Perennial with a thick fleshy rootstock. Stem 1-3 dm. high: 

leaves obovate or oblanceolate, acute, sessile, flat, entire or minutely 

denticulate, 1.5-2.5 cm. long: inflorescence dark purple, dense: 

flowers dioecio-polygamous : sepals of the staminate ones lanceo- 

late, 2 mm. long, acute: petals oblanceolate, dark purple, about 3 

mm. long: filaments about half longer than the petals, purple, 

broader than in the preceding species, abruptly acuminate above : 

fertile flowers with more lanceolate petals and usually with sta- 
mens which however have shorter’ filaments scarcely exceeding 
the petals : follicles 6-8 mm. long with an ascending or spreading 
beak, about 1 mm. long. 
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This species is closely related to the preceding, but is stouter, 
the fertile flowers usually with stamens, the follicles larger and 
with less divaricate beaks. It has alsobeen included in S. roseum, 

but is really nearer related to S. atropurpureum of eastern Asia, 
which however has larger leaves. S. polygamum grows at an alti- 
tude of 3000 m. or more. 

Cotorapo: West Spanish Peak, rg00, Rydberg & Vreeland, 
6113 (type); Silverton, 1895, /. Tweedy r2g; Mt. Hesperus, 
1898, Baker, Earle & Tracy, 481 ; Basin Creek, La Plata Moun- 
tains, 80 ; Mt. Lincoln, 1873, /. M. Coulter; Chambers Lake, 
1894, C. S. Crandall. 

New Mexico: White Mountains, 1897, E. O. Wooton, 677. 



Structure and Nature of Tremella mycetophila Peck. 

By Epwarp A. Burt 

(WITH PLATE 23) 

During protracted wet weather in August, 7remella mycetophila 
Peck is occasionally found in northern New York and Vermont on 
the stems and pilei of Collybia dryophila. Its fructifications occur 
as distortions on the host plant and are conspicuous and character- 
istic, as shown in Fig. 1, which is a copy of the illustration given 
with the original description.* These distorting fructifications 
sometimes become an inch in diameter (Fig. 2) and are then thin- 
walled, hollow sacs, as shown in section in Fig. 3. 

In the original description, the fructifications are stated to be 
tremelloid-fleshy, but this term seems to me to be applicable only 

to old specimens collected during rainy weather; under more 
normal conditions the fungus is simply fleshy. That the substance 
is fleshy rather than tremelloid or gelatinous is shown also by the 

dried specimens, which do not assume the appearance of dried 

gum or resin upon drying and do become soft and pliant much 

more readily upon being moistened than is the case with tremel- 

loid species. 

Several collections of Zremella mycetophila which have been 

made in recent years and an especially fine specimen contributed 

by Professor Peck last August, while we were at Floodwood, N. 

Y., and preserved in alcohol, have made it possible to supply the 

microscopical characters for this fungus and to give its generic 

‘location on the basis of this more complete knowledge of its nature. 

Vertical sections of the fructifications show at the surface a 

hymenium consisting of basidia of the usual simple, cylindric type, 

40 X 5-7», each bearing at its outer end on short sterigmata four 

hyaline spores (Figs. 4, 5). These basidiospores are even, inequi- 

lateral or slightly curved, 5-7 x 1%-2% yp (Fig. 6); ee are 

white when collected in quantity on a glass slip. 

* Rep, N. Y. Mus. 28:53. £4. 7. fig. 1879. 
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The deeper tissue from which the basidia arise, consists of com- 

pactly arranged, sharply outlined, even-walled, cylindric hyphae 

and of innumerable minute conidial spores, which occupy the spaces 

between the hyphae (Fig. 7). The hyphae are usually 3-5 » 

in diameter but with some slender branches (Fig. 8). Clamp con- 

nections are sometimes, but not usually, present at the septa. 

The conidia are hyaline, even, about 2 x 1% y(Fig.9). They 

are present in abundance in the specimens which I have collected 

during eight seasons in the widely separated localities, East Gal- 

way and Floodwood, N. Y., and Ripton, Vt., but are most abun- 

dant in comparison with the basidiospores in the large fructification 

of Figs. 2 and 3 ; they are perhaps always produced by this species. 

It has been difficult to make out the mode of origin of the 

conidia on account of their minute size and position between 

crowded hyphae. I have found, however, that if thin sections, cut 

free-hand, are stained in a saturated alcoholic solution of eosin and 
then mounted in water and potassium hydrate after washing away 
the superfluous eosin, the tissues of these sections will retain their 
intense red color for half an hour or longer-and may be dissociated 
sufficiently for study by gentle pressure on the cover-glass. By 
the examination of such preparations with a qz-in. objective, the 
conidia are seen to be formed in bead-like chains by the constric- 
tion of the smaller hyphal branches (Figs. 10, 11). 

Reference is not often made to the production of a crop of 
conidia in addition to the basidiospores regularly produced by a 
toadstool, yet several instances are known in the Tremellaceae, 

Agaricaceae and Polyporaceae and they do occur occasionally in 
the Thelephoraceae, I find. They should not be regarded as en- 
titling the present fungus to special generic rank. 

The genus Zremella has basidia longitudinally and cruciately 
divided and subhymenial hyphae with the outer portion of the cell 
wall indistinct through gelatinous modification; the fructifications 
as a whole are also distinctly gelatinous and even tremulous in wet 
weather. The fungus under consideration can not therefore be a 
Tremella,; in fact its structural characters are such that it should 
not be included in the Tremellaceae but in the Thelephoraceae, 
provided the distortions are not merely monstrous growths of Co/- 
lybia dryophila itself—which I do not believe after microscopic 
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comparisons with the lamellae of C. dryophila. I would transfer 

the fungus to the genus Exrodasidium, with the original description 

of the species changed as follows : 

EXOBASIDIUM MYCETOPHILUM (Peck) Burt 

Tremella mycetophila Peck, Rep. N. Y. Mus. 28: 53. pf. 7.f. 4. 

18709. 

Suborbicular, depressed, gyrose-plicate, fleshy, slightly prui- 
nose, yellowish or pallid, .3 5—1 inch broad ; basidia simple, cylindric, 
4- spored : basidiospores simple, hyaline, even, inequilateral or 
slightly curved, 5-7 x 1.5-2.5 4; conidia simple, hyaline, even, 
2 X 1.5 #, concatenate at the ends of slender subhymenial hyphae. 
(Plate 23.) 

On stem and pilene of Collybia dryophila, August. 

New York: Oneida, Warne; North Elbe, and Ficindwedd, 

Peck ; East Galway and Floodwood, Burt; Syracuse, Underwood ; 

New York, Cushier. 

New HampsuirE: Shelburne, Farlow. ' 

VERMONT: Ripton, Burt. 

MIDDLEBURY COLLEGE, MIDDLEBURY, VT. 

Explanation of Plate 

Fic. 1. Three fructifications of Exobasidium mycetophilum on Collybia dryophila, 

natural size (after Peck). 

Fic. 2. A large fructification of Z. mycetophilum, nat. size; and Fig. 3, a longi- 

tudinal section through the same and the stem, s. of C. dryophila. 

Fics. 4 and 5. Basidia bearing basidiospores, >< 1140. 

Fic. 6. Three basidiospores, 1760. 

Fic. 7. Part of a section, showing groups of conidia, c, between the hyphae of the 

deeper tissue of the fructification, 500. Fig. 8. Portion of a hypha, showing 

slender branches. 

Fic. 9. Conidia, a connected group of four at the left, < 1760. 

Fic. 10. A conidium borne at the end of a slender hypha, >< 1140. 

Fic. 11. A chain of four conidia at the end of a slender hypha which lies between 

coarser hyphae, 1760. 



An undescribed Species of Paronychia from California 

By ALice EAsTwoop 

v Paronychia Franciscana sp. nov. 

Perennial from a woody tap-root, with the thread-like fibers 
numerous: stems wiry, slender, diffusely spreading, prostrate, 
forming mats often 4 dm. in diameter, branching about midway, 
glabrous, with internodes 2-15 mm. long, generally shorter than 
the leaves or even the stipules: lower part of stems simple with 
knotted nodes which are without leaves but generally with ragged, 
persistent stipules: leaves opposite, oblong-linear, 5-8 mm. long, 
I-2 mm. wide; apex tipped with a callous point and a weak 
bristle, the latter about 1 mm. long; base tapering to a short 
petiole which is horny at its intersection with the stipules ; surface 
more or less clothed with a stiff, scattered, upwardly spreading 
pubescence of short hairs papillate at base and forming cilia on 
the margins, veinless except for the, midrib which is elevated on 
the lower side: stipules silvery scarious, thin, tapering to a weak 
filiform apex, ciliate-laciniate on the margin, 2-2.5 mm. wide at 
base, 5-6 mm. or more long, thickened at base and together with 
the hardened bases of the petioles forming a horny ring around 
the stem at the nodes: flowers few in the axils. on very short 
pedicels which are 1 mm. or more in length: calyx 2 mm. long, 
green or purplish, with 5 somewhat unequal divisions ; these con- 
nivent, oblong, veiny with a prominent midvein and a simple or 
branched one on each side ; apex cucullate on the three narrower 
divisions, less so on the two broader, tipped with a spine .5—2 mm. 
long, rather densely hairy at summit, glabrous below except at the 
very base: stamens minute with short slender filaments and bi- 
globular anthers: ovary orbicular, styles 2: fruit a utricle with 
thin membranous papillate coat, loosely investing the flat round 
brown seed which is attached and almost encircled by a ribbon-like 
funiculus having a central vein. ; 

This species is common on grassy hillocks at the Presidio, San 
Francisco, from which there are specimens in the herbarium of the 
California Academy of Sciences, collected by Dr. E. L. Greene, 

Mrs. Brandegee, and Miss Evelina Cannon ; also one from Bodega 

Port collected by the writer. 

This species was identified with Paronychia Chilensis DC., by 
Dr. E. L. Greene, in West American Scientist, 3: 156. 
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While engaged in identifying the plants collected by the author 
at Bodega Port, the error was discovered. On consulting the 

original description the Californian specimens were found to be 
dissimilar. An inspection of the herbarium disclosed two different 
species both marked P. Chilensis DC. and both from the Province 
of Aconcagua, Chili. Specimens were sent to the Gray Herbarium 
but they were unable to look into the matter though they kindly 

sent some scraps of the species collected by C. Gay, the author of 

a Flora of Chili. This only served to deepen the mystery, so 

specimens were sent to the Royal Herbarium at Kew. 

The following note from Dr. Otto Stapf clears the whole mat- 

ter. ‘Of the two Chilian specimens named P. Chilensis, the one 

having smaller flowers and submuticous sepals is the true P. 

Chilensis DC. It agrees very well with a specimen from Con- 

cepcion (the locus classicus of this species) in our herbarium and 

corresponds to the description in DC. Prodr. 3: 370, with the 

exception that it is more pubescent. 

“The other specimen which, in my opinion, is identical with the 

plant from San Francisco is P. Chilensis, C. Gay, non DC. Rohr- 

bach pointed out Gay’s mistake in Fl. Bras. 14°: 254; but he 

was wrong in referring it to P. Brasiliana DC., although it is cer- 

tainly nearly allied to it. I am not aware of any distinct name for 

it. Lechler distributed it as P. Chilensis var. setigera Fenzl, but 

Fenzl does not seem to have published a description of it. I 

might perhaps mention that there is a Herniaria setigera Gill., 

which is a true Paronychia, and certainly distinct from P. Chilensts 

{.. Gay.” 



Shrubs and Trees of the Southern States.—lll. 

By JoHN K. SMALL 

1. HITHERTO UNDESCRIBED SPECIES 

Prunus Cuthbertii 

A tree 6 m. tall and sometimes 1.5 dm. in diameter near the 
base, with tomentose twigs. Leaf-blades leathery, normally obovate, 
varying to oval or fiddle-shaped, 4-9 cm. long, blunt or notched 
at the apex, shallowy serrate, not markedly biglandular at the 

often cuneate base, dull green above, pale or glaucescent beneath, 
the midrib and petioles copiously tomentose and the lateral veins 
slightly so: racemes 5-8 cm. long, terminating short leafy 
branches, the rachis and pedicels pubescent like the twigs : pedicels 
clavate, 3-5 mm. long during anthesis, becoming 8-11 mm. 
long: sepals broader than long, obtuse, shorter than the hypan- 
thium: petals suborbicular, about 2 mm. in diameter, crisped: 
drupes subglobose, mostly 8-9 mm. in diameter, red. 

In rich woods, near Augusta, Georgia. 

A relative of Prunus serotina differing in the decidedly obovate 

blunt leaf-blades and the tomentose glandless petioles and tomen- 

tose veins of the blades and the similarly pubescent racemes. The 

flowers are smaller and the very blunt sepals are much broader 

than the acute sepals of P. serotina. The fruit also furnishes a 

character in its decidedly red color. The original specimens were 

collected by Mr. A. Cuthbert in the vicinity of Augusta, Georgia, 

on July 17, 1898, and June 2, 1899. Type in the herbarium of 

the New York Botanical Garden. 

Leucothoe platyphylla 
A straggling shrub 0.5-1 m. tall, with spreading and drooping 

branches. Twigs and branches finely pubescent : leaf-blades sub- 
orbicular to oval, broadly oblong or oblong-ovate, 5—8 cm. long, 
abruptly pointed or slightly acuminate, serrate with very fine 
spinulose teeth, especially above the middle: petioles stout, 4-8 
mm. long, pubescent : racemes 2—5 cm. long, the rachis pubes- 
cent like the twigs: pedicels 3-5 mm. long: calyx glabrous ; 
longer sepals orbicular-ovate : corolla white, 6-8 mm. long : cap- 
sule 5.5 mm. broad, 4 mm. high. 
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In low thickets, Georgia to Alabama. Spring. 
Leucothoé platyphylla differs from L. axillaris in its broader 

leaf-blades, orbicular larger sepals, smaller corollas and larger caj- 

sules. 

The specimens on.which the species is founded were collected 

by the writer near the Ochlockonee River about Thomasville, 

Georgia, in May and June, 1895. Type in the herbarium of Co- 
lumbia University. 

Hypericum splendens 

An erect much branched shrub 0.5-1.5 meters tall, with 2- 
edged glaucous twigs. Leaves firm, numerous; blades oblong, 
1.5—2.5 cm. long, obtuse or rounded at the apex, slightly revolute, 
glaucous, especially beneath, narrowed at the sessile base: buds 
conic : flowers very showy, several or many in terminal or axillary 
cymes: sepals unequal, oblong, firm, apiculate, the outer about 8 
mm. long, the inner 5 mm. long: corollas 3.5-4 cm. broad: 
petals golden, cuneate, oblique, 1.5-2 cm. long: stamens very 
numerous, orange-colored: styles 3, slender: capsules often 
crowded, conic, 1.5 cm. high, acuminate at the apex, partially 3- 
celled, about thrice as long as the sepals with 3 narrow wings and 
6 obtuse angles: seeds cylindric, 1.3 mm. long, longitudinally 
ribbed and transversely wrinkled, resembling ears of corn. 

On granite slopes, Stone Mountain, Georgia. Summer. 

This is perhaps the most showy North American Hypericum 

and is related to H. aureum from which it differs in the smaller 

firmer leaves, the more distinctly pedicelled flowers and the conic 

buds. 

The original specimens were collected by the writer on Stone 

Mountain, Georgia, in July and August, 1893, and August 6, 

1895. Type in the herbarium of Columbia University. 

2, THE GENUS PTELEA IN THE SOUTHEASTERN UNITED STATES 

PELELEA : L. 

The genus Pre/ea differs from Helietta, its only close relative in 

North America, in its pubescent filaments, and in the fruit which 

is winged all around and does not separate into distinct carpels. 

Key to the Species 

Parts of the flower usually in 5’s: leaflets relatively small. 

Filaments slightly pubescent at the middle: petals glabrous within: Floridian, 

1. P. Baldwinii. 
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Filaments pubescent throughout : petals pubescent within: Texano-Mexican. 

2. P. angustifolia. 

Parts of the flower usually in 4’s = leaflets relatively large. 

Samaras obovate. 
Leaflets with sharply serrate blades: samaras 16-19 mm. long, acute at the 

base, the body merely glandular-dotted. 3. P. serrata. 

Leaflets with entire or merely undulate blades: samaras 8-11 mm. long, or 

rarely longer, rounded or truncate at the base, the body pitted. 

4. P. microcarpa. 

Samaras suborbicular, 
Leaflets with entire or merely crenulate blades, the terminal one much longer 

than broad, acute or slightly acuminate. 5. LP. trifoliata. 

Leaflets with crenate or crenate-lobed blades, the terminal one only slightly 

longer than broad, blunt. 

Blades of the leaflets not lustrous: filaments nearly glabrous: anthers 

rounded or retuse at the apex. 6. P. rhombifolia, — 

Blades of the leaflets lustrous above: filaments densely pubescent below : 

anthers apiculate. 7. P. Toxicodendron. 

1. PreceEA Batpwini T. & G. 

A shrub about 3 dm. tall, with irregularly branched stems. 
Leaflets 3 ; blades oval or ovate, 1-2 cm. long, obtuse at both 

ends, or the terminal one cuneate at the base, sessile, glabrous 

except the midrib and the ciliate margins when they are young: 
panicles few-flowered : flowers with the parts mostly in 5’s: calyx 
I.5 mm. broad: sepals oval, less than 1 mm. long, acutish, ascend- 

ing : petals 4, oblong-oblanceolate, 4 mm. long, obtuse, undulate : 
stamens shorter than the petals : filaments stout, hairy at the middle. 

In the vicinity of St. Johns, eastern Florida. Spring. 

2. PTELEA ANGUSTIFOLIA Benth. 

A little known species originally described from Mexico, with 

pubescent foliage, wholly pubescent filaments and pubescent 

petals, is said to occur in southern and western Texas. 

3. Ptelea serrata sp. nov. 

An irregularly branched shrub, 1-2 m. tall, with glabrous 
foliage. Leaflets 3 ; blades thinnish, oval, elliptic or elliptic-obo- 
vate, 2.5—7 cm. long, sharply acuminate, or rarely only acute, 
rather shallowly but sharply serrate, deep green above, very pale 
green beneath, the termiinal one with a slender base: panicles 
few-flowered: samaras obovate, 16-19 mm. long, acute at the 
base, the wing rather delicate, the body glandular-dotted. 

On granite slopes, Stone Mountain, Georgia. Spring. 
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Ptelea serrata is not closely related to any described species. It 

differs from the other species in the sharply acute or acuminate and 

sharply serrate blades of leaflets and the obovate samaras with their 

acute bases. a 

The specimens on which the species is founded were collected 

by the writer on Stone Mountain, Georgia on July 3, 1893. Type 

in the herbarium of Columbia University. 

4. Ptelea microcarpa sp. nov. 

A shrub 1.5-3 m. tall, with branching stems and glabrous 
foliage. Leaflets 3; blades firm, elliptic, oval or oblong-lanceo- 
late, 4-10 cm. long, bluntly pointed or acutish, often slightly 
acuminate at both ends, entire or nearly undulate, slightly paler 
beneath than above, the terminal one not conspicuously narrowed 
at the base: panicle many-flowered: samaras suborbicular or or- 
bicular-obovate, 8-11 mm. in diameter, or rarely larger, rounded 
or truncate at the base, the wings slightly crisped, the body pitted. 

: On limestone or granite ridges, Tennessee, Georgia and Ala- 

bama. Spring. : 

Ptelea microcarpa is most closely related to P. serrata, but 

differs in the firmer longer entire or merely undulate blades of 

the leaflets, and the samara with its pitted body, and the wing 

which is rounded or truncate at the base. . 

The original specimens were collected by officers of the Bilt-, 

more Herbarium (no. 4437”), at Nashville, Tennessee, August 9, 

1897. The type is in the herbarium of the New York Botanical 

Garden. 

5. PTELEA TRIFOLIATA L. 

An aromatic shrub or tree sometimes 8 m. tall, the foliage 
glabrous or sometimes densely pubescent. Leaflets 3; blades 
ovate, oval, elliptic, oblong, oblong-lanceolate or oblanceolate, 
4-12 cm. long, acute or acuminate, entire or sometimes undulate 

or partially crenulate: panicles many-flowered : sepals ovate, 1.5 
mm. long, obtuse: petals narrowly oblong, 4-5 mm. long: sam- 
aras suborbicular or oval-orbicular, 2-2.5 cm. long, rounded or 
notched at the base. 

In rich soil and on river banks, Long Island to Ontario, Min- 

nesota, Florida and Texas. Spring. The form with pubescent 

foliage is Ptelea trifoliata mollis M. A. Curtis and is most common 

in the Gulf States. 
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6. PTELEA RHOMBIFOLIA Heller® 

A shrub 2~-2.5 m. tall, branching above, the foliage densely 
pubescent. Leaflets 3; blades rhombic-ovate to rhombic-orbicu- 

lar, 2.5—5 cm. long, blunt, crenate, dull green above, the terminal 
one but little longer than broad : petals pubescent without, about 
4 mm. long: filaments slightly pubescent near the base: samaras 
nearly orbicular, 1.5-2.5 cm. broad. 

In open woods, southern Texas. Spring. 

7. Ptelea Toxicodendron sp. nov. 

A branching shrub 1-2 m. tall, with glabrous foliage. Leaflets 
3; blades oval or rarely oval-ovate, 1.5-6 cm. long, rounded or 
blunt at the apex, crenate or somewhat crenate-lobed, dark green 
and lustrous above, slightly paler beneath: panicles few-flowered : 
petals about 5 mm. long, glabrous: filaments densely pubescent 
below: mature fruit not seen. 

In gravelly soil, near Kerrville, Texas. Spring. 
A species most closely related to Ptelea rhombifolia, but easily 

distinguished by its glabrous or nearly glabrous leaflets whose 

blades are lustrous above, the filaments which are densely pubescent 

below and the apiculate anthers. 

The original specimens were collected by Mr. A. A. Heller at 

Kerrville, Texas, and distributed in his Plants of Southern Texas, 

under no. 1690. Type in the herbarium of Columbia University. 



Further Notes on the Agrimonies 

By B. L. Ropinson 

In the December issue of Rhodora I discussed the identity of 

our New England agrimonies. The chief points of the argument 

were : (1) That Agrimonia Brittoniana must be reduced to A. striata 

Michx.; (2) That the plant which has been passing as A. striata 

must receive another name ; (3) That the one-word descriptions of 

Muhlenberg’s Catalogue are insufficient for definite interpretation 

and therefore furnish no proper basis for nomenclature in this 

group. As all the conclusions of my brief article have since been 

called in question I see that I was at fault in not stating more fully 

the substantial data upon which they were founded, as my reasons 

will, I think, carry conviction to most persons who examine them 

carefully. 

The correct names for the two species passing in the Illustrated 

Flora as A. Brittoniana and A. striata depend, of course, upon an 

accurate determination of A. striata Michx. The exact identity of 

this species is, fortunately and notwithstanding a recent statement 

to the contrary, quite evident from the original description, for the 

characters mentioned therein apply to but one’ of our species. 

Happily, the agrimonies, while possessing considerable habital 

similarity, exhibit some good characters in the fruit. This in 

A. Brittoniana is turbinate, conspicuously sulcate-striate, crowned 

at the summit by connivent hooked bristles, and in maturity 

strongly reflexed against the rachis. In the small-fruited species, 

however, which has been passing as A. striata, the fruit is hemi- 

spherical, suberect, spreading, as moderately deflexed and marked 

by such shallow broad furrows as to appear ribbed by the narrow 

intervening elevations rather than sulcate-striate by the depressions. 

In the plant which I have called A. gryposepala Wallr. (the A. 

hirsuta of the Illustrated Flora) as well as in the tomentose species 

of more southern range, the bristles even at an early stage spread 

widely, concealing to some extent the middle portion of the fruit 

and preventing it from lying close back against the rachis in a 

manner to suggest the term reflexed. Let us now turn to the 
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original description of A. striata Michx. It is as follows: A. spices 

virgatis: fructibus reflexis, turbinatis, sulcato-striatis, apice tantum 

et quasi coronatim hispidis. Flores albidi. Hab. in Canada. 

To anyone who knows our agrimonies it will, I think, be 

quite clear which was meant. The turbinate form of the fruit at 

once cuts out the hemispherical-fruited species which has been 

passing as A. s¢riata, as do also to some extent the words su/cato- 

striatis, since this trait must have been a pronounced feature in the 

Michauxian plant to have suggested the specific name. In A. 

gryposepala and the tomentose species the fruit is seldom if ever 

so strongly deflexed as to suggest the name reffexis, nor would 

it have been described as covered with bristles only at the summit.* 

It is, therefore, clear that the description applies only to A. Brit- 
toniana and that it fits this in all respects except as to Flores albidi, 

a very pardonable slip upon the part of Richard (no personalities 

intended), early corrected by Dr. Gray. 

As I have stated in Rhodora the type of A. striata is in ex- 

istence and well preserved. It is an exact match for Mr. Fernald’s 

plant from St. Francis, Maine, which in its turn is the first men- 

tioned type of A. Brittoniana. The Michauxian type is labeled A. 
striata, Canada, in the hand of Michaux, and it is against this 

specimen that Dr. Gray has written in his unmistakable hand A. 
Eupatoria f. minor, It is to be remembered, however, that this 
was done at a time when most of our American agrimonies were 
grouped together as A. Eupatoria and some decades before a keen- 
sighted investigator had pointed out after special study of much 
material both in the field and herbarium the characters which now 
clearly distinguish the plants in question. Such a determination, 
even by Dr. Gray, can scarcely have great weight when we con- 
sider that he was engaged in looking up hundreds of other matters 
and had never devoted special attention to the habitally similar 
species of Agvimonia. There is, however, another plant in the 
Michaux herbarium which, as it does not affect the identity of the 
type had, at least as to its locality, escaped my recollection until 

*It is to be noticed that Michaux used the expression ‘‘ apice tantum et quasi 
coronatim hispidis’’ in contradistinction to the ‘‘ fructibus divaricato-hispidis of his A. 
Eupatoria which, although a mixture of 4. parviflora Ait., and A. incisa Gray, 
shows clearly how Michaux would have described the very similar and also widely 
spreading bristles of 4. gryposepala. 
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I recently looked up some herbarium notes made in Paris. It 
is a rather poor fragment representing the small-flowered species 
with thickened roots which has been passing as A. sériata. It 
bears two labels. The first and apparently original one bears 
a curious mixture of Latin and French and reads Agrimonia 
an species nova? Sitas fruits sont globulaires innominata, while 
the other runs Agrimonia striata Chicoutoumé Dodecand. 2-gynie, 
zi—2. Not knowing at the time the location of the little In- 
dian village Chicoutoumé (or as it is now written Chicoutimi) I 
did not recognize the geographical significance of this specimen 
and it soon passed out of mind in the pressure of other matters 
of interest, which naturally crowd upon an American botanist 
examining the herbarium of Michaux. Fortunately I preserved 
notes and a transcription of the labels. While this specimen may 
account for Dr. Gray’s determination, which is, however, as I have 

stated, recorded against the other specimen, it cannot have formed 
any part of the type since Michaux himself had noted that the 

fruit was globulaire, nor are the fruits significantly striate or re- 

flexed. The history of the specimen seems clear. Michaux hav- 

ing noted its globular fruit and probably its different foliage, re- 

garded it at first as a new species. For some reason, however, 

probably from the fragmentary nature of the specimen, it was 

“lumped” with A. striata rather than characterized as a separate 

plant. But I feel sure that anyone who will read with attention 

the original description of A. striata will see that this second 

specimen with hemispherical or subglobular neither conspicuously 

striate nor markedly reflexed fruit can have had nothing to do 

with the characters given. Its locality, however, is highly inter- 

esting since, if there has been no confusion of labels, it extends 

the known range of the small-fruited species from southern Con- 

necticut to the upper part of the Saguenay. 

From the facts here stated there can surely be no doubt that 

A. Brittoniana should hereafter be called A. striata Michaux, a 

species intelligibly characterized by the original author and clearly 

shown by a well-preserved and unmistakable type, labeled in the 

hand of Michaux and bearing out in all details but the color of 

the petals the published description. This also appears to be the 

species which Ledebour characterized in 1823 as A. pilosa.* At 
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_ least, careful examination has failed as yet to reveal a single constant 

difference. The species passes across the continent to the northwest 

(although extending far southward along the Rocky Mountains), 

then continues through northern Asia to central Europe. It is, in 

fact, one of many circumboreal species which, althoughjon each con- 

tinent subject to some trifling variations, pass from one continent 

to the other without noteworthy change. 

Regarding the first specific names of A. mollis re of the small- 

fruited plant which has been passing as A. striata I was misled (as 

my critic appears also to have been in his earlier work) by an in- 

sufficient study of Wallroth’s treatment. From further examina- 

tion I see the doubt as to the application of A. microcarpa and A. 

platycarpa and, as my sole purpose in this whole matter has been 

‘to carry species back no further than could be accomplished with 

definiteness, I am very ready to adopt for the plants in ques- 

tion the names A. rostellata Wallr. and A. pubescens Wallr. con- 

cerning the application of which there can, I think, be no serious 

doubt. 

As to the names A. hirsuta, A. glabra, and A. pumila, founded 

upon brief references in Muhlenberg’s Catalogue, I must repeat 

my earlier view that they are nomina subnuda, and should give 

way to later names, the application of which can be established 

with greater certainty. While it is quite possible to advance 
ingenious and plausible hypotheses regarding Muhlenberg’s agri- 
monies, they are after all only conjectures, and what is worse can 

never be anything more. For instance, all our species of agri- 
mony, not even excepting the tomentose ones, are apt to be 
covered on the older stems by the thickened and indurated bases 
of the longer hairs, which thus render the stems decidedly scabrous 
to the touch. Under these circumstances the one-word description 
“rough-haired”’ will not possess for most persons working in the 
interests of “sound botany”’ that “ exact sufficiency and beautiful | 

adequacy ’”’ which has been ascribed to it. 
The distinction between a described species and an undescribed 

one should not, it is true, be stated very dogmatically. The ele- 

*It has been recently stated that this name is antedated by the specific combi- 
nation A, Dahurica. This, I believe, is not the case although the varietal designation 
in the form daurica was employed a year or so earlier than Ledebour’s name. The 
point, however, is not significant. 
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ment of judgment, that dé¢e noire in matters nomenclatorial, cannot 

here be entirely excluded. But judgment will pretty generally 

require that a characterization of a species, to be valid, must state 

at least several features of the plant described, for such a combina- 

tion diminishes in an almost geometric ratio, to the number of 

characteristics mentioned, the chance that a given description will 

apply to more than one plant. To permit the mere vernacular 

translation of a specific name to count as an adequate characteriza- 

tion is to remove all real distinction between omina nuda on the 

one hand and described names on the other. ‘“ Agrimonia pumila” 

tells quite as much as ‘“‘ Agrimonia pumila,—iittle.” To maintain 

that the former is unworthy of notice, and the latter is adequately 

described, is to make an arbitrary distinction based in no way upon 

the sufficiency of the information given. 

The argument that Agrimonia Eupatoria hirsuta of Muhlen- 

berg must have been the species later taken up as A. Aursuta, 

since otherwise Muhlenberg could not have known our common- 

est agrimony, seems to me to bea kind of reasoning very likely 

to lead to error. Experience has shown that the type of a species, 

when looked up, is often quite different from the plant sug- 

gested by a brief description, and the unexpected is constantly 

happening in such matters. The early tropical explorers, for in- 

stance, overlooked.many plants which later investigation has 

shown extremely abundant in the regions they traversed, and on 

the other hand, they secured many plants of such rarity that it 

has taken years of patient search to rediscover them. To me it 

would seem quite possible that Muhlenberg was describing as 

‘“‘rough-haired’’’ merely one of the most pubescent states of the 

plant which has been passing as A. striata, while his var. glabra 

may well, as suggested, have been the smoother although never 

really glabrous form of the same plant, for this species varies in pu- 

bescence and at times becomes distinctly scabrous without change 

of the fruit characters. When we see that such an acute observer 

and wide traveler as Michaux never recognized the plant which 

has been passing as A. hirsuta, I can see no convincing proof that 

Muhlenberg must have done so. 

As the precedence of the earlier varietal name has been men- 

tioned in connection with this genus, it is worth while here to ex- 
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_ least, careful examination has failed as yet to reveal a single constant 

difference. The species passes across the continent to the northwest 

(although extending far southward along the Rocky Mountains), 

then continues through northern Asia to central Europe. It is, in 

fact, one of many circumboreal species which, althoughjon each con- 

tinent subject to some trifling variations, pass from one continent 

to the other without noteworthy change. 

Regarding the first specific names of A. mollis and i the small- 

fruited plant which has been passing as A. striata I was misled (as 

my critic appears also to have been in his earlier work) by an in- 

sufficient study of Wallroth’s treatment. From further examina- 
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monies, they are after all only conjectures, and what is worse can 
never be anything more. For instance, all our species of agri- 
mony, not even excepting the tomentose ones, are apt to be 
covered on the older stems by the thickened and indurated bases 
of the longer hairs, which thus render the stems decidedly scabrous 
to the touch. Under these circumstances the one-word description 
‘“‘rough-haired”’ will not possess for most persons working in the 
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adequacy ’”’ which has been ascribed to it. 
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one should not, it is true, be stated very dogmatically. The ele- 

*It has been recently stated that this name is antedated by the specific combi- 
nation 4. Dakurica. This, I believe, is not the case although the varietal designation 
in the form daurica was employed a year or so earlier than Ledebour’s name. The 
point, however, is not significant. 
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tion diminishes in an almost geometric ratio, to the number of 
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apply to more than one plant. To permit the mere vernacular 

translation of a specific name to count as an adequate characteriza- 

tion is to remove all real distinction between xomina nuda on the 

one hand and described names on the other. “ Agrimonia pumila” 

tells quite as much as ‘“‘ Agrimonia pumila,—iittle.”’ To maintain 

that the former is unworthy of notice, and the latter is adequately 

described, is to make an arbitrary distinction based in no way upon 

the sufficiency of the information given. 

The argument that Agrimonia Eupatoria hirsuta of Muhlen- 

berg must have been the species later taken up as A. /ursuta, 

since otherwise Muhlenberg could not have known our common- 

est agrimony, seems to me to bea kind of reasoning very likely 
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plant which has been passing as A. striata, while his var. glabra 

may well, as suggested, have been the smoother although never 

really glabrous form of the same plant, for this species varies in pu- 

bescence and at times becomes distinctly scabrous without change 

of the fruit characters. When we see that such an acute observer 

and wide traveler as Michaux never recognized the plant which 

has been passing as A. /irsuta, I can see no convincing proof that 

Muhlenberg must have done so. 

As the precedence of the earlier varietal name has been men- 
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amine more carefully the factors which enter into an ultimate set- 

tlement of that matter. Our nomenclature includes three very 

important classes of names, generic, specific, and varietal.* The 

first two have without objection or serious inconvenience been 

maintained as independent groups of names. A similar treatment 

of the second and-third groups, which stand to each other in 

a somewhat similar relation, will I am confident, greatly simplify 

the whole problem of botanical nomenclature. There are several 

reasons for this. In the first place each category is already so 

large that the problem of determining the validity of a particular 

name in one would obviously be much simplified by excluding from 

competition the names in the other. In the second place varietal 
names have from the earliest times been used with greater laxity 
and diversity of method, not to say carelessness, than have specific 
names. This, however, is by no means all, the variety has been 
given, in general, only a very brief and comparative description, 
which is often intelligible only on the assumption that the plant in 
question is really a variety of the species to which it is attached. 
Varietal names as well as varietal descriptions are in many instances 
comparative and when separated from their original species may 
become not only ludicrously inapplicable to independent species 
but positively misleading when so applied. Precedence of the 
earlier varietal name may, perhaps, be a desirable principle in sys- 
tematic zoology. But the chief difficulty in admitting the varietal 
name into full competition with the specific in botany is one which 
is likely from lack of parallel to be underrated by our zoological 
colleagues, namely the difficulty arising from the vast array of un- 
classified, unindexed, and ill-described horticultural varieties. To 
say that these are not botanical is quite idle. No one can possibly 
place a limit between botanical and horticultural varieties nor be- 
tween botanical and horticultural descriptions. Already a tend- 
ency has in some quarters been manifested to change valid botan- 
ical names owing to the existence of purely horticultural homo- 
nyms. Why should we adopt rules which will so greatly increase 
the difficulty of the already intricate problem of nomenclature ? 

GRAY HERBARIUM. 

* The categories of subspecies, variety, subvariety, and form are so closely connected 
that they may as to nomenclature practically pass as one since they have been used more 
or less interchangeably and have not been very successfully differentiated. 



An Enumeration of the Plants collected by Dr. H. H. Rusby in South 
America, 1885-1886, XXXI. 

By H. H. Russy 

(Continued from Bull. Torr. Club, 27: 137. 24 Mr. 1900.) 

Euphorbia pilulifera L. Pl. Sp. 454. Yungas, 4000 ft., 1885 

(no. 1945). Also seen at Guanai, where the Indians are said to 

use it as an instillation to diseased eyes. 

Luphorbia thymifolia L. Sp. Pl. 454. Falls of Madeira, Brazil, 

Oct. 1886 (no. 894). 
Euphorbia cymbiformis Rusby, Mem. Torr. Club, 4: 255. 

Yungas, 4000 ft., 1885 (no. 895). 

Phyllanthus orbiculatus L. C. Rich. Act. Soc. Hist. Nat. Par. 

113. 1792. Falls of Madeira, Brazil, Oct. 1886 (no. 903). 

Hevea Spruceana Muell. Arg. Linnaea, 34: 204? 1865-66. 

Junc. of Rivers Beni and Madre de Dios, Aug. 1886 (no. 885) 

The principal rubber-yielding tree of the Beni district. 

- Jatropha Curcas L. Sp. Pl. 006. Reis, 1500 ft., June, 1886 

(no. 889). The plant is used to form hedges and the seeds are 

used as a purge, under the name “ Pifion.”’ 

Croton chamaedryfolius Griseb. Fl. Brit. W. Ind. 41. Mapiri, 

5000 ft., Apr. 1886 (no. gor), and Falls of Madeira, Brazil, Oct. 

1886 (no. 902). The same as Holton’s no. 849. 

Croton micans argyrophyllus Linnaea, 34: 96. 1865-66. 

Unduavi, 8000 ft., Oct. 1885 (no. 2623). 
Croton Rusbyi Britton, Mem. Torr. Club, 6: 119. Mapiri, 

2500 ft., May 1886 (no. 1224). No. 1223 is probably the same ; 

my specimen is very poor. 

Croton Spruceanus Benth. in Hook. Kew. Journ. 6: 375. 

1854. Falls of Madeira, Brazil, Oct. 1886 (no. 2622). A small 

tree of some 15 ft., growing on the bank of a stream. 

Croton Urncurana Baill. Adansonia, 4: 335. 1863-64. Mapiri, 

2500 ft., May 1886 (no, 1197). Yungas, 4000 ft., 1885 (no. 
1236b), and Unduavi, 8000 ft., Oct. 1885 (no. 900). 
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Manihot utilissima Pohl. Pl. Bras. Ic. 1: 32. pl. 2g. Cult. at 

Mapiri, 2500 ft., May 1886 (no. 887). 

Manihot Aipi Pohl. 7. c. 29. pl. 23. Cult. at Mapiri, 5000 ft. 

Apr. 1886 (no. 886). 

Manihot Rusybi Britton sp. nov. 

Inflorescence gray-tomentellate, the leaves puberulent on 
the veins underneath : stems slender, terete, pale : petioles 4—7 cm. 
long, stoutish, rigid: blades varying from entire, broadly ovate, 3- 
ribbed, to deeply 3-lobed or nearly 3-foliolate, the lobes ovate, 
acuminate and acute, .7-1 dm. long, 3-5 cm. broad, entire, 
thin, pale: racemes several, terminal, 3 or 4 cm. long, short- 
peduncled: pedicels t or 2 mm. long, stout: buds pyriform. 
Staminate flowers only seen: perianth 1 cm. long, open-campanu- 
late, lobed about half way, the lobes ovate, obtuse, purple with 
yellowish summits ; longer filaments about equalling the corolla, 

' coiled, the shorter about half as long : anthers linear, nearly 3 mm. 
long: disk fleshy, yellowish, deeply 1o-lobed or of 10 almost dis- 
tinct incurved narrow rib-like glands: pistil not perceptible. 

Falls of Madeira, Oct. 1896 (no. 888). ‘Perhaps the same 
as Mathews no. 1022 from Peru” [N. L. B.]. 

Acalypha hibiscifoha Britton, Mem. Torr. Club, 4: 257. Yun- 
gas, 6000 ft., 1885 (no. 1275). 

‘Acabibha communis Muell. Arg. Linnaea, 34: 23. 1865-66, 
fide Britton, Unduavi, 8000 ft., Oct. 1885 (no. 1265) and Yungas, 
6000 ft., 1885 (no. 1267). 

Acalypha mollis H.B.K. Nov. Gen. et Sp. 2: 94, fide Britton. 
Sorata, 8000 ft., Feb. 1886(no. 1257). Another collection from 
the same locality, and unfortunately bearing the same number, is 
probably a large-leaved form of the same. 

; Acalypha scandens Benth. Hook. Kew Journ. 6: 329. 1854. 
Falls of Madeira, Brazil, Oct. 1886 (no. 1258). The same as 
Spruce’s no. 1000. 

Acalypha sidacfolia Muell. Arg. Linnaea, 34: 11. 1865-66. 
Junc. of Rivers Beni and Madre de Dios, Aug. 1886 (nos. 1263 
and 1266) and Yungas, 6000 ft., 1885 (no. 1262 and perhaps no. 
1276). 

Acalypha capillaris Rusby, Mem. Torr. Club, 4: 257. Mapiri, 
5000 ft., Apr. 1886 (no. 1259). 

Acalypha cuspidata Jacq. Hort. Schoenb. 2: 53. p/. 243. Falls 
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of Madeira, Brazil, Oct. 1886 (no. 1274. 1273 from Yungas, 
6000 ft. is regarded by Dr. Britton as of this species also). 

Acalypha macrostachya Jacq. Hort. Schoenb. 2: 63. pl. 245. 
Unduavi, 8000 ft., Oct. 1885 (no. 1268. 1269, from Mapiri, 
2500 ft., May 1886, may be a form of this, but my specimen is 
fragmentary). 

Acalypha villosa Jacq. Enum. Pl. Carib. 32, fide Britton. Junc. 
of Rivers Beni and Madre de Dios, Aug. 1886 (no, 1271) and 
Falls of Madeira, Brazil, Oct. 1886 (no. 1272). 

Acalypha callosa Benth. Pl. Hartw. 252, var., fide Britton. Un- 

duavi, 8000 ft., Oct. 1885 (no. 1270). 

Acalypha Brittoni sp. nov. 

Branchlets, petioles, and principal veins of the lower leaf-sur- 
faces gray-puberulent ; branches slender, elongated, terete, striate, 
reddish: stipules 5 or 6 mm. long, linear-attenuate, reddish : peti- 
oles 5 or 6 cm. long, very slender: blades .75-1.25 dm. long, 
4—6.5 cm. broad, ovate, lightly cordate at the base, abruptly con- 
tracted into an attenuate acumination at the apex, sharply serrate, 
very thin, the venation lightly prominent on both sides, the 
secondaries about 6 pairs, strongly ascending, connected by numer- 
ous straightish tertiaries : pistillate spikes only seen, the peduncles 
terminal, solitary, 2 or 3 cm. long, sharply angled, the spike 5-7 
cm. long, 2.5 cm. broad, densely flowered, obtuse: bracts nearly 
1.5 cm. long, two thirds as broad, 5-parted nearly to the base, the 
segments lanceolate, attenuate, the middle much the largest, the 
outermost a little shorter than the intermediate : ovary blackish, 
tuberculate, globose-oval, lightly lobed, the styles very stout, 
much broader upward, long-pinnatifid. 

Mapiri, 5000 ft., May 1886 (no. 1260). 

Acalypha inaequalis sp. nov. 

Leaves gray and somewhat scurfy underneath: branchlets 
numerous, slender, flexuous, purple: stipules 3-5 mm. long, 

tapering regularly from the base to the acute point, thickish, 

rigid, keeled: petioles .5-1 cm. long, stout, strongly channeled 
above: blades 3-8 cm. long, I-2.5 cm. broad, lanceolate, blunt 
at the base, acuminate and obtusish at the apex, finely serrate, 

thickish, pale green, the venation prominent underneath, the 
secondaries about 8 pairs, stout, strongly ascending or suberect, 

connected by the straightish tertiaries: spikes (staminate only 

, 
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seen) sessile, 3-7 cm. long, 1.5 mm. thick, pendulous, densely 

flowered, gray : flowers 1 mm. broad. 

Yungas, 6000 ft., 1885 (no. 1947). 

Acalypha Benensis Britton sp. nov. 

Densely gray-tomentose, the upper leaf-surfaces _ strigose: 
branchlets stoutish, flexuous, very leafy: stipules 2 mm. long, 
linear or almost setiform: petioles 1.5-2 cm. long, stout: blades 
.5-1 dm. long, 2.5—-4 cm. broad, lance-ovate, rounded at the 

base, acuminate and very acute at the apex, finely serrate, entire 
toward the base, thickish ; venation lightly prominent both sides, 
the 10 or 12 pairs of secondaries strongly ascending, connected 
by the straightish tertiaries : staminate spikes sessile, 4 or 5 cm. 
long, 3 mm. thick, gray, densely flowered: pistillate spike (but 
one seen) 1.25 dm. long, nearly 1 cm. broad, densely flowered : 
scales of the pistillate flowers strongly veined, densely pilose, 5-7 
mm. broad, 4 mm. long, inclusive of the (about 10) slenderly 
subulate teeth, which are about 1.5 mm. long and separated by 
broad rounded sinuses: ovary strongly pilose, depressed-globose, 
deeply 3-lobed, about 2 mm. broad. 

Junc. of Rivers Beni and Madre de Dios, Aug. 1886 (no, 
1264). “Near A. Tarapotensis Muell. Arg.” [N. L. B.]. 

Acalypha grandispicata Britton sp. nov. 

Petioles, peduncles and youngest parts of the branchlets gray- 
ish-puberulent: stipules about 5 mm. long, 1 mm. broad, taper- 
ing regularly from the base to the acute apex, brown, membrana- 
ceous, lightly keeled: petioles 2-6 cm. long, stout but weak, 
coarsely angled: blades 2-3 dm. long, .6-1 dm. broad, oblong, 
acute at the base, abruptly acuminate and acute at the apex, finely 
short-serrate, very thin, glabrate, the secondaries 14—16 pairs, 
strongly ascending, connected by the tertiaries : only one (pistillate) 
spike seen, the peduncle 4 cm. long, stout, the spike more than 2 
dm. long, 2.5 cm. broad, rather densely flowered: scales more 
than 1 cm. long, their breadth greater, strongly concave, deeply 
cleft into about 11 lanceolate acuminate segments, the middle 
longest, the outer regularly smaller: ovary depressed-globose, 
minutely tuberculate, lightly lobed, the styles short and broad. 

Mapiri, 5000 ft., Apr. 1886 (no. 1261 ) 

Acalypha Lechleri Britton sp. nov. 

Youngest portions and inflorescence finely gray-tomentellate ; 
stems stout, costate : stipules about 5 mm. long, the basal portion 
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broadly ovate, keeled, rather abruptly contracted into a linear 
attenuate termination, petioles .25—1 dm. long, rather weak, chan- 
neled above, striate underneath : blades 1.5—3 dm. long, 6-8 cm. 
broad, oblong or oval, blunt or rounded at the base, very abruptly 
short-pointed at the apex, finely or obtusely serrate-dentate, thin, 
bright green, the venation prominent underneath, the secondaries 
about 12 pairs, strongly incurved, mostly connecting at the margin 
and connected by the numerous crooked tertiaries : dioecious, the 
staminate spikes from the upper axils, .8—1.25 dm. long, 3 mm. 
thick, sessile, densely flowered, gray. 

Unduavi, 8000 ft., Oct. 1885 (nos. 1420 and 2610). 

Dr. Britton says ‘‘ The same as Lechler’s no. 2408, the pistil- 
late spike terminal, 1 dm. long, 6 mm. broad.” This agrees with 

Mr. Bang’s specimens of the pistillate plant (no. 2610), in which 
the pistillate spike is gray and densely flowered ; scales thick, 5 

mm. broad when flattened, completely enclosing the ovary, about 

1 mm. long, exclusive of the (about 14) linear acuminate acute 

teeth, the central 3 mm. long, gradually shorter toward the 

edges, the outermost I mm. long; sepals thick, broadly ovate, 

about I mm. long; ovary I mm. long, densely pilose; style and 

stigma blood-red, 2 mm. long, t mm. broad, thickish, strongly 

pinnatifid. 

Acalypha erosa sp. nov. 

Leaf-surfaces minutely papillose, inflorescence pubescent : 
branchlets elongated, slender, irregularly striate: stipules 3 or 4 
cm. long, lance-ovate, acuminate and acute, brown: petioles 1-2 
cm. long, stoutish: blades 1-2 dm. long, 5-7 cm. broad, oblong 
to obovate, narrow but slightly cordate at the base, abruptly short- 
pointed but obtuse at the apex, very coarsely and irregularly den- 
tate, thin, the midrib and 14-16 pairs of lightly upcurved slender 
secondaries prominent on the lower side, the venation lightly re- 
ticulate: only young staminate spikes seen, the largest 7 cm. 
long, 3 mm. thick. 

_ Guanai, 2000 ft., May 1886 (no. 1757). 

Alchornea latifolia Sw. Prod. Veg. Ind. Occ. 98, fide Bitton, 

Mapiri, 2500 ft., May 1886 (no. 2656). 

Alchornea Pearcei Britton sp. nov. 

Leaves minutely downy on the lower surfaces, pilose in the 
axils of the midrib: branches elongated, densely leafy : petioles 
1-2 cm. long, very stout: blades 1-1.5 dm. long, 4-6 cm. broad, 
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oblanceolate or obovate, rounded at the narrow base, very short- 

pointed and very obtuse, distantly and coarsely serrate, very thick, 

3-ribbed, the venation lightly prominent above, very prominent 

underneath, the stout secondaries about 4 pairs, the venation very 

finely reticulate : raceme (but one seen) 2 dm. long, very slender, 

pendulous, very loosely flowered: flowers purple, scarcely 1 mm. 

broad. 

Mapiri, 5000 ft., Apr. 1886 (no. 1975). “Collected by 

Pearce at Maro, 3000~4000 ft., 1886. Male inflorescence 

branched, female simple. Styles 2, 1 mm. long, ovary and young 

fruit with minute stellate hairs” [N. L. B.]. 

Conceveiba Guianensis Aubl. Pl. Gui. 2: 924. pl. 353. Mapiri, 

2500 ft., May 1886 (no. 2656). 

Conceveiba pubescens Britton sp. nov. 

Staminate plant :—Branchlets, lower leaf-surfaces, etc., stellate- 
pubescent, the younger portions ferruginous: branchlets stout, 
purple, very leafy: petioles 2-4 cm. long, very stout, dilated at — 
the insertion, striate, reticulate, deep-purple: blades 1.5—2 dm. 
long, .75-1 dm. broad, ovate, rounded to subcordate at the base, 
abruptly and obtusely short-pointed, coarsely sinuate-serrate, ex- 
tremely thick and rigid, smooth above with the midrib and second- 
aries impressed, the venation strongly and sharply prominent 
underneath, the secondaries about 6 pairs, strongly ascending and 
connecting near the margin, the lowest pair much stronger, the 
straightish tertiaries connecting the secondaries : panicles solitary 
in the axils, short-peduncled, subulate-bracted at.the base, the 
peduncle and rachis sharply angled, nearly 1 dm. long, the 
branches few and short, the flowers closely aggregated on the 
very short branchlets ; buds globose, about 1 mm. broad. 

Pistillate plant (if Mr. Bang’s no. 2375 is the same): leave- 
much thinner, the pubescence nearly obsolete, the lowest seconds 
aries much longer : spikes almost simple, very slender, very loosely 
flowered : the flowers sessile and solitary (rarely geminate) at the 
nodes: calyx parted nearly to the base, the lobes oblong-ovate, 
obtuse, 1.5 mm. long: ovary 2.5 mm. long, densely white-pilose, 
ovoid: styles barely connate at the base, 4 or 5 mm. long, 
strongly flattened, oblong, blunt, purple at the tip, thick and fleshy. 

Yungas, 4000 ft., 1885 (no. 2655, as to the staminate plant). 
Same locality, Aug. 6, 1894 (Bang, no. 2375, as to the pistil- 

late plant). Mr. Bang says, “A shrub to to 15 ft. high, with green 
flowers, in wet forest-mould.”’ 
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Cleidion tricoccum Baill. Adansonia, 4: 370. 1863-64. Junc. 
of Rivers Beni and Madre de Dios, Aug. 1886 (no. 2652). 

Tragia Fendlert Muell. Arg. Linnaea, 34:179. 1865-66. Junc. 
of Rivers Beni and Madre de Dios, Aug. 1886 (no. 1863). 

TraGiA SELLowIANA glabrifolia Britton var. nov. 

Differs from the type chiefly in its subglabrous, larger leaves, 
Reis, 1500 ft., June 1886 (no. 1285). 

Tragia volubilis L. Sp. 980, Guanai, 2000 ft., May 1886, 
(no. 2595). The same as Mandon’s no. 1069. 

Datechampia Burchell Muell. Arg. Mart. Fl. Bras. 11°: 649, 
fide Britton. Reis, 1500 ft., June 1886 (no. 2088. No. 2162 

from Falls of Madeira appears to me identical). 
Dalechampia scandens L. Syst. ed. XIII, 720. Guanai, 2000 ft., 

May 1886 (no. 1347). 

Dalechampia triphylla Lam. Encyc.2: 258. Guanai, 2000 ft., 

May 1886 (no. 1215). 

Mabea fistulifera Mart. Reise Bras. 479. Guanai, 2000 ft., 

May 1886 (no. 1178). 

Mabea angustifolia longifolia Britton, Mem. Torr. Club, 4: 258. 

Mapiri, 2500 ft., May 1886 (no. 1177). 

Mabea paniculata Spruce ex Benth.; Hook. Kew Journ. 6: 

367. 1854. Junc. of Rivers Beni and Madre de Dios, Aug. 

1886 (no. 2711), and Falls of Madeira, Brazil, Oct. 1886 (no. 2609). 

Omphalea diandra L. Syst. ed. X., 1264. Junc. of Rivers Beni 

and Madre de Dios, Aug. 1886 (no. 1251). 

Maprounea Guianensis Aubl. Pl. Gui. 2: 893. pl. 342. 

Yungas, 4000 ft., 1885 (no. 1176). 

Sapium biglandulosum Muell. Arg. Linnaea, 32: 116. 

1863. Falls of Madeira, Brazil, Oct. 1886 (nos. 1238 and 1239). 

Sapium rhombifolium sp. nov. 

Glabrous: branches elongated, erect or strongly ascending, 
slender, flexuous, the internodes about 1-2 cm. long: petioles 
.5-I cm. long, purple: blades .5~1 dm. long, 2.5—4 cm. broad, 
rhomboidally: ovate, acute at the base, abruptly short-acuminate 
and obtuse at the apex, thickish, pale green, shining above, the 
venation sharply prominent on both sides, the secondaries about 
10 pairs, slender, diverging at an angle of about 45°, the veins 
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coarsely and irregularly reticulate: spikes simple, recurved, .5-1 
dm. long, 2 or 3 mm. broad, the rachis thickish, rather loosely flow- 
ered: staminate flowers bright yellow, 1 mm. broad: pistillate 
flowers solitary near the base of the spike, very stoutly peduncled, 
the greenish perigone 3-lobed, the lobes thin, broadly ovate, 

erose, the stigmas very large and thick, fleshy, tapering, strongly 
circinately recurved. 

Falls of Madeira, Oct. 1886 (no. 1824). 

Pera distichophylla (Mart.) Baill. Etud. Gen. Euph. 434 

(Spixia distichophylla Mart. Herb. Fl. Bras. 270). Falls of Ma- 

deira, Brazil, Oct. 1886 (no. 2597). 

Pera sp. near P. oppositifola? Junc. of Rivers Beni and 

Madre de Dios, Aug. 1886 (no. 2646). 

Pera sp.? Guanai, 2000 ft., May 1886 (no. 1247). I have 

little doubt of the genus, though the specimen exhibits neither 

flower nor fruit. 

No. 2633, from Falls of Madeira, Brazil, Oct. 1886, is a 
Euphorbiaceous plant in fruit, which Dr. Britton regards as an 
Alchornea. No. 713, from Junc. of Rivers Beni and Madre de 
Dios, is the same. 

URTICACEAE 

Celtis morifola Planch. in Ann. Sci. Nat. III. 10: 311. 1848. 
Yungas, 6000 ft., 1885 (no. 1755). The same as Bang’s no. 1902 
and (fide Britton) Matthew’s no. 826. 

Celtis Iguaneus (Jacq.) Sarg. Silva, 7: 64, ex Rusby Ms. 
Yungas, 6000 ft., 1885 (no. 1286). The same as Bang’s no. 

1539. 
Trema micrantha (L.) Blume Mus. Bot. Lugd. Bat. 2: 58 

(Rhamnus micrantha L. Syst. ed. X. 937). Junc. of Rivers Beni 
and Madre de Dios, Aug. 1886 (no. 1474). The same as Bang’s . 
no. 2065. 

Trema afinis Blume 1. c. Yungas, 6000 ft., 1885 (no. 1473). 
Chlorophora tinctoria (L.) Gaud. Freyc. Voy. Bot. 108, in note 

(Morus tinctoria L. Sp. 986). Beni River, July 1886 (no. 1284). 
Ficus Mathewsn Mig. Ann. Mus. Bot. Lugd. Bat. 3: 298 

(Urostigma Mathewsti Miq.; Hook. Lond. Journ. Bot. 6: (1847) 
549). Mapiri, 5000 ft., Apr. 1886 (no. 2496). The same as 
Mathew’s 2059 and Traill’s no. 715 from the Amazon. 
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Pharmacosycea Brittoni sp. nov. 

Glabrous, or the petioles and midribs minutely puberulent : 
branchlets very stout, but weak, coarsely angled, somewhat ver- 
rucose : petioles 5 cm. or more long, slender for the size of the 
leaf, channelled above: blades 1-2.5 dm. long, .75—1 dm. broad, 
obovate, rounded at the base, very abruptly short-pointed and ob- 
tuse at the apex, entire, the venation inconspicuous above, promi- 
nent underneath, the secondaries about 18 or 20 pairs with inter- 
mediate lesser ones, at an angle of about 75° with the midrib, 
interarching near the midrib: fruit globose, 2 cm. long, the per- 
sistent thin margin reflexed, sinuately lobed: akenes on filiform 
upwardly thickened pedicels, oval or obovoid with a broad apex, 
1.5 mm. long, 1 mm. broad. 

Guanai, 2000 ft., May 1887 (no. 2640). 

Sorocea muriculata Miq. in Mart. Fl. Bras. 41: 113. Junc. of 
Rivers Beni and Madre de Dios, Aug. 1886 (no. 2217), and Falls 
of Madeira, Brazil, Oct. 1886 (no. 2578). A widely branching 
shrub, 6-10 ft. in height. 

Cecropia sp. The specimen is not fit for a diagnosis. 

Urtica purpurascens Nutt. Trans. Am. Phil. Soc. 5: 1609. 
1837. Unduavi, 8000 ft., Oct. 1885 (no. 2561). 

Urtica Magellanica Juss. ex Poir. Encyc. Suppl. 4: 223. Vic. 
La Paz, 10,000 ft., Apr. 1885 (no. 1254). 

Urtica ballotifolia Wedd. Ann. Sci. Nat. III. 18: 197. 1852. 
Unduavi, 8000 ft., Oct. 1885 (no. 1256). 

Urtica flabellata H.B.K. Nov. Gen. et Sp. 2: 40. Yungas, 
4000 ft., 1885 (no. 1255). 

Urera Caracasana (Jacq.) Griseb. Fl. Brit. W. Ind. 154 (Ur- 
tica Caracasana Jacq. Hort. Schoenb. 3: 71. pl. 386). Yungas, 
4000 ft., 1885 (no. 1464); Guanai, 2000 ft., May 1886 (no. 
1468) and Beni River, July and Aug. 1886 (nos. 1465, 1466 and 

1472). 

- Urera baccifera (L.) Gaud. Frecy. Voy. Bot. 497. Mapiri, 
2500 ft., May 1886 (no. 1467). As large asa small apple tree, 
the trunk and branches thickly beset with brittle, stinging red and 
white prickles several inches in length and very slender. 

Urera sinuata Wedd, Ann. Sci. Nat. III, 18: 201. Yungas, 
6000 ft., 1885 (no. 1470). 
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Urera rugosa sp. nov. 

Hispidity confined chiefly to the inflorescence : branchlets stout, 

soft and weak, light brown: stipules about 7 mm. long, 4 mm. 

broad, the body broadly ovate, with an attenuate acumination : 

petioles 2.5—4 cm. long, very stout, weak ; blades 1-1.5 dm. long, 

6-8 cm. broad, ovate or oval, rounded at the base, perfect apex 

not seen, coarsely short-dentate, the teeth obscurely apiculate: 

leaf very thin, dark green above, bright green underneath, subtri- 

nerved, the venation inconspicuous above, prominent underneath, 

the midrib and six to eight pairs of strongly ascending secondaries 

dark purple, coarse, broad, nerved, connected by the straightish 

tertiaries : panicles 1 dm. or more long, densely branched, droop- 
ing, the rachis thick and fleshy, sparsely white-hispid: berries 

nearly globose, 4 mm. long, tipped with the short and very stout 
yellowish style. 

Unduavi, 8000 ft., Oct. 1885 (no. 1471). 

Urera filiformis sp. nov. 

Leaf-surfaces and inflorescence minutely grayish-puberulent : 
branchlets stout, purple, terete: stipules 7~9 mm. long, purple, 
ovate, long-acuminate, keeled: only the younger leaves seen, the 
petioles 1 cm. long, broad, the blades 6-9 cm. long, 2.5-3 cm. 
broad, oblong-ovate, rounded at the base, acute, sharply serrate- 
dentate, thin, 3-nerved, the venation lightly prominent underneath, 
the secondaries about 10 pairs, the venation coarsely reticulate : 
panicles numerous, about 1 dm. long, consisting of few elongated, 
filiform branches along which the very small flower-clusters are 
rather densely disposed. 

Yungas, 6000 ft., 1885 (no. 1469). This seems to be the 
same as E. P. Johnson’s no. g7, from Tobasco, in Herb. Kew. 
under U. microcarpa. 

Urera Rusbyi Britton sp. nov. 

Glabrous, except the minute puberulence on the lower leaf- 
surfaces : branches coarse, deep purple, coarsely angled: stipules 
not seen: petioles 2-4 cm. long, very slender : blades 1.25—2 dm. 
long, 5—7.5 cm. broad, oval, narrowed but blunt at the base, ab- 
ruptly short-acuminate and obtusish at the apex, shortly crenate- 
dentate, 3-nerved, the lateral nerves originating near the base, the 
very slender and inconspicuous venation coarsely reticulate : 
panicle shortly and stoutly peduncled, 2 or 3 dm. long and broad, 
the branches very numerous and very slender, the flower-clusters 
rather loosely disposed, the flowers nearly 3 mm. broad. 

Yungas, 6000 ft., 1885 (no. 1774). 
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Pilea anomala Wedd. in Am. Sci. Nat. III, 18: 217. 1852. 

Sorata, 8000 ft., Feb. 1886 (no. 1480) and Yungas, 6000 ft., 1885 

(no. 1478). The same as Mandon’s no. 1104. 

Pilea rotundata Griseb. Fl. Brit. W. Ind. 158. Unduavi, 8000 

ft., Oct. 1885 (no. 1483). 

Pilea dauciodora Wedd. in Am. Sci. Nat. Ser. 18: 223. 1852. 

Unduavi, 8000 ft., Oct. 1885 (nos. 1479 and 1485). 

Pilea cymbifolia sp. nov. 

Leaf-surfaces minutely stellate ; stems erect, flexuous, stoutish, 

in my specimen nearly 4 dm. long, the internodes about 3 cm. 

long: stipules 6 or 7 mm. long, ovate, obtusish, brown, scarious : 

petioles 1.5-2 cm. long: blades .7—1 dm. long, 1.5—2 cm. broad, 

oblong and highly inaequilateral, blunt or rounded at the base, ab- 

ruptly short-acuminate and obtuse at the apex, apparently disposed 

with the edges vertical, the upper edge nearly straight, the lower 

convex, finely serrate, the teeth varying from acute to rounded, — 

thin, strongly 3-nerved, the lateral nerves starting from near the 

base, the venation little prominent on either side: peduncles 1.2—2 

cm. long, very slender, erect, the globose heads nearly 1 cm. 

broad, densely flowered, fully expanded flower nearly 4 mm. broad, 

the divisions oval, obtuse, very thin, a little shorter than the fila- 

ments: anthers 1 mm. long and nearly as broad. 

Yungas, 6000 ft., 1885 (no. 1482). 

ae Pilea filipes sp. nov. 

Very minutely puberulent: stems 2to 4 dm. long, ascend- 

ing, thickish but weak: stipules .5-1 cm. long, broadly ovate, 

exceedingly thin, transparent, reddish-brown: petioles 1.5-2.5 

cm. long, slender : blades 2.5—6 cm. long, 1.5—3 cm. broad, ovate, 

rounded or blunt at the base, very short-pointed and acute or ob- 

tuse at the apex, crenate-dentate, very thin, pale below, 3-nerved: 

peduncles 4 or 5 cm. long, filiform, nearly erect, the cyme racemi- 

form and secund, one or two cm. long, the flowers cymosely 

clustered at intervals of about 3-7 mm.: bracts 2 mm. long, 

broadly ovate, acute : pistil conical, a little shorter than the bract : 

the stigma capitate, small. Staminate flowers not seen. 

Yungas, 6000 ft., 1885 (no. 1756). The same as Bang’s no. 

1788. Species near P. ciliaris. 

Pilea sublobata sp. nov. 

Younger portions and lower leaf-surfaces sparsely short-pilose : 
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stems 1-2 dm. long, rooting at the base, ascending, very slender, 
subsimple: stipules 2 or 3 mm. long, broadly ovate, blunt, sca- 
rious, brownish : pedicels 2—7 mm., slender : blades 1—2 cm. long, 
.5-I cm. broad, ovate, blunt or rounded at the base, obtuse, deeply 

crenate-dentate or lobed, the teeth or lobes 3-5 pairs, thin, deep 
green: peduncles .5-1 cm. long, filiform: head about 3 mm. 
broad, densely few-flowered, the flowers purplish. 

Unduavi, 8000 ft., Oct. 1885 (no. 1484). 

Pilea urerifolia sp. nov. 

Upper leaf-surtaces minutely stellate : stems blackish, stout but 
weak : stipules 5-7 mm. long, 2 or 3 mm. broad, tapering from the 
base, brown-scarious petioles 1.5-—4 cm. long, weak: blades 1I-1.2 
dm. long, 4-6 cm. broad, oblong or oval, highly inaequilateral, obtuse 
at the base, abruptly contracted into a tapering acute summit, cre- 
nate-dentate, dark green, very thin, strongly 3-ribbed, the ribs black- 
ish, the branches from the midrib meeting those from the laterals 
about one third of the distance from the latter: peduncles 1-3 cm. 
long, slender, weak, blackish : heads globose, yellow, about 1 cm. in 
diameter : pedicels 1.5 mm. long, transparent ; calyx campanulate, 
nearly 2 mm. long and broad, deeply 4-lobed, the lobes oval, el- 
liptical, transparent : filaments thick, aslong as the perianth, fleshy : 
anthers oval, half as long as the filament. Pistillate flowers not 
seen, 

Unduavi, 8000 ft., Oct. 1885 (no. 1481). Also collected by 
Mr. Bang at Sacramento, Yungas, Aug. 6, 1894 (no. 2374). Mr. 
Bang says, ‘A small plant, a few feet high, with white flowers, 
abundant in rich forest-mould.”’ 

Boehmeria brevirostris Wedd. Ann. Sci. Nat. IV, 1: 201. 1854. 

Unduavi, 8000 ft., Oct. 1885 (nos. 1280 and 1281). The same 
as Mathews’ no. 2039. 

Boehmeria caudata Sw. Prod. Veg. Ind. Occ. 34. Yungas, 
6000 ft., 1885 (no. 1277). The same as Mandon’s no. 1107. 

Boehmeria sp. near B. Pavonit Wedd. Ann. Sci. Nat. IV, 1: 
202. 1854. Yungas, 6000 ft., 1885 (no. 1278). The same as 
Bang’s no. 328. 

Boehmeria tenuistachys sp. nov. 

Ferruginous-pilose, the lower leaf-surfaces somewhat tomen- 
tose, the upper strigose : branches mostly erect or strongly ascend- 
ing, 1 dm. or more long, somewhat angled : stipules caducous, 6-8 
mm. long, lanceolate, tapering regularly from the base to an acute 
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point : petioles 1.5—3 cm. long, slender: blades 3-6 cm. long 1.5-— 
3 cm. broad, ovate, subrotund at the base, short-acuminate and 
acute, sharply serrate, thickish, strongly 3-nerved from the base, 
above finely bullate with the impressed venation, the venation 
prominent underneath: spikes simple, sessile or short-peduncled, 
5-8 cm. long, 3 or 4 mm. thick, the rachis slender, pilose, the 
flower-clusters dense, rather closely disposed : fully expanded peri-. 
gone 3 mm. broad, divided nearly to the base, transparent, brown- 
ish, the segments triangular-ovate, acutish. 

Unduavi, 8000 ft., Oct. 1885 (no. 1475). 

Pouzolzia asper Wedd.; DC. Prod. 16': 233 (Margarocarpus 

asper Wedd. Ann. Sci. Nat. IV. 1: 204. 1854). Yungas, 6000 

ft., 1885 (no. 2636). The same as Matthews’ no. 2036. 

Phenax ballotifolius (Kunth.) Wedd. Ann. Sci. Nat. IV. 1: 

192. 1854. Unduavi, 8000 ft., Oct. 1885 (nos. 1279 and 1282), 

and Beni River, July 1886 (no. 1283). 

Phenax pauciserrata (Wedd.) (P. Sonneratit pauciserrata 

Wedd. ; DC. Prod. 16': 235). Sorata, 8000 ft., Feb. 1886 (nos. 

1476 and 1477). 

Juglans sp. 

Entire leaf (only the uppermost seen) about 3 dm. long, the 

petiole about 1 dm. long: leaflets 7 % pairs, sessile, 4.5—8 cm. long, 

2~3 cm. broad, ovate, highly inaequilateral, rounded to subcordate, 

acuminate and acute, obscurely serrate, glabrate above, fer- 
ruginous-tomentose with branched or tufted hairs underneath ; 
midrib and 12-14 pairs of crooked upcurved secondaries promi- — 

nent on the under side, the latter connected by the tertiaries. 

Sorata, 8000 ft., Feb. 1886 (no. 744). Dr. Britton regards 

this as an undescribed species, but the fruit specimen having been 

lost, a full description is impossible. 

CASUARINEAE 

Lacistema aggregata (Berg.). Yungas, 6000 ft., 1885 (no. 

2704). 
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Eastwood, A. Some small-flowered Species of Memophila from the 

Pacific Coast. Bull. Torr. Club, 28: 137-160. p/. 75-20. 27 Mr. 

Igo. 
NV. humifusa Kellogg, XN. quercifolia, N. Austinae, N. macrophylla, N. incon- 

spicua, N. pustulata, N. micrantha, N. Kelbggii, N. Plaskettti, N. humilis, NV. nana, 

N. Congdoni, N. hispida, N. divaricata, N. tenera, N. gracilis, N. nemorensis, N. 

glauca, N. fallax, N. exigua, N. pulchella, N. alata, and N. rotata, new species. 

Eaton, A. A. The Genus Zguisefum with Reference to the North 

American Species. Seventh Paper. Fern Bull. 9: 33-37. Ap. 

Igol. 

Ellis, J. B. & Everhart, B. M. New Species of Fungi from various 

Localities. Bull. Torr. Club, 27: 571-578. 14 N. 1900. 
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New species in Asterina, Dothidella, Urocystis, Puccinia, Phyllosticta (2), Phoma 

(2), Sphaeropsis, Hendersonia, Septoria (2), Melanconium, Melanconiopsis gen. nov., 

Cylindrosporium (2), Pestalozzia, Ramularia (2), Cercospora (2), and Cercosporella. 

Flett, J. B. Ferns and Allies at Unalaska and Nome City. Fern 

Bull. 9: 31-33. Ap. Igot. 

Gilbert, B. D. The ternate Botrychia in Central New York. Fern 

.Bull. 9g: 25-28. Ap. 1901. ([Illust. ] 

Gould, C. N. Range of the Mistletoe in Oklahoma. Plant World, 4: 

33...xF. toot. 

Greene, E. L. A new Northern Zufatorium. Rhodora, 3: 83, 84. 

Ap. Igol. 
Eupatorium boveale. 

Greene, E. L. Derivation of Columbine. Plant World, 4: 31, 32. 
-F. 1gor. 

Greene, E. L. Some literary Aspects of American Botany. Catholic 

Univ. Bull. 1901: 147-157. Ap. Igor. 
Griffiths, D. Contributions to a better Knowledge of the Pyrenomy- 

cetes.—II. A new Species of Ergot. Bull. Torr. Club, 28: 
236-241. f/f, 7, 2. 18 Ap. got. 
Claviceps cinereum new species. 

Harbison, T. G. New or little-known Species of Zri//ium. Biltmore 
Bot. Stud. 1: 19-24. 8 Ap. igor. 
T. stamineum, T, Ludovictanum, and T. Vaseyt new. 

Hemsley, W. B. Castilloa australis Hemsl. (sp. nov.). Hook. Ic. 
Plant. IV. 7: fl. 2676. F. 1901. 
Native of Peru. 

Hemsley, W. B. Sapium Mexicanum Hemsl. Hook. Ic. Plant. IV. 
7: pl. 2080. — ¥. 1901. 
Plate of S. Mexicanum accompanied by descriptions of two new species from 

Mexico, S. Mexicanum and S. lateriflorum. 

Hemsley, W. B. Sapium aereum Klotzsch. Hook. Ic. Plant. IV. 7: 
pl..2082. Fi teas, 
Native of Peru. 

Hemsley, W. B. Sapium ciliatum Hemsl. (sp. nov.). Hook. Ic. 
Plant. IV. 7: pl. 26837. F. 1901. 
Native of Northern Brazil. 

Hemsley, W. B. Sapium subsessile Hemsl. (sp. nov.). Hook. Ic. 
Plant. IV. 7: p/. 2684. F. 1901. 
Native of South America. ‘ 

Hemsley, W. B. Sapium Moritzianum Klotzsch. Wook. Ic. Plant. 
IV. 7 2. 2697. F. 266%; 
Native of South America. 
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Hemsley, W. B. Sapium Poeppigit Hemsl. (sp. nov.). Hook. Ic. 

Plant: IV.-7s ph 26782" Bs toot: 
Native of Peru. 

Hemsley, W. B. Sapium cupuliferum Hemsl. (sp. nov.). Hook. Ic. 

Plant. IV. 7: of. 2670..- Ba-290t. 

Native of Argentina. 

Hemsley, W. B. Sapium suberosum Muell. Arg. Hook. Ic. Plant. 

aN 7: pl 2081. F< H901: 

Native of Barbados. 

Hfooker], J. D. Masdevallia deorsum. Curt. Bot. Mag. III. 57: 

pl. 7766. 1 Mr, toot. 
Native of New Grenada. : 

H[ooker], J. D. ymenocallis schizostephana. Curt. Bot. Mag. III. 

S37: pl. 7762. 1 Mr. 1901, 

Native of Brazil. 

Horton, F. B. The Discovery of a plumose Variety of the ebony 

Spleenwort. Plant World, 4: 29, 30. F. Igor. 

Howe, M. A. Riccia Beyrichiana and R. dictyospora. Bull. Torr. 

Club, 28: 161-165. 27 Mr. igor. 
Riccia dictyospora new species. 

Howe, M. A. The Allen Collection of Characeae. Jour. N. Y. Bot. 

Garden, 2: 52-54. Ap. Igotr. 

Howell, T. A Flora of Northwest America. fasc. 4. Liguliflorae 

to Hydrophyllaceae. 387-474. Portland, Oregon, 21 Mr. 1901. 

New speciesin Hieracium, Agoseris, Vaccinium, Arbutus, Arctostaphylos, Pleuri- 

cospora, Dodecatheon, Steironema, Erythraea, Gentiana (3), Wavarretia (2), Polemo- 

nium, and Nemophila. 

Huber, J. Plantae Cearenses ; Liste des plantes phanérogame récoltées 

dans l’etat Brésilien a Ceara en septembre et octobre 1897. Bull. 

Herb. Boiss. II. 1 : 290-329. 28 F. 1gor. 

New species and varieties in Canna, Piper (2), Zriplaris, Gomphrena, Mimosa (2), 

Caesalpinia, Centrosema, Clitoria, Zornia, Trichilia, Bunchosia, Polygala, Pavonia, 

Davilla, Ouratea, Vismia (2), Mentzelia, Begonia (3), Mouriria, Pterolepis, Eu- 

genia Myrcia, Mimusops, Jacquemontia (2), Solanum, (2), Herpestis, Hyg ophila, 

Diodia, Mapouria, Mitracarpus, Psychotria, Eclipta, Eupatorium, and Stilpnopappus ; 

the Piperaceae, Meliaceae and Begoniaceae by C. DeCandolle, the Polygalaceae by 

Chodat, and the Verbenaceae and Labiatae by Briquet. 

Huntington, J. W. Wedera proligera in Amesbury, Massachusetts. 

Rhodora, 3: 91, 92. Ap. Igol. 

Lloyd, F. E. & Tracy, S. M. The insular Flora of Mississippi and 

Louisiana. Bull. Torr. Club, 28: 61-101. p/. S-z7. 2 Mr. 1go1. 

Long, W. H., Jr. The local Distribution and Occurrence of the 

Fungi of Austin, Texas, and Vicinity. Bull. Torr. Club, 27: 579- 

588. 14 N. 1900. : 
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MacDougal, D. T. Measurement of Growth. Jour. N. Y. Bot. Gar- 
den, 32 S4, $85. 7-7. A 1661: 

Maxon, W.R. A List of Pteridophyta collected in Alaska in 1900 
by Mr. J. B. Flett, with a Description of a new Dryofter’s. Bull. 
Torr. Club, 27: 637-641. 29 D. 1900. 
Dryopterts aquilonaris, new species, allied to D. fragrans. 

McKenney, R. E. B. Notes on Plant Distribution in Southern Cali- 
fornia, U.S. A. Bot. Centralb. Beiheft. 10: f 7-7. 1901. (Also 
separate I-IT. ) 

Meehan, T. Asarum Canadense. Meehan’s Monthly, I1: 49, 50. 
pl. 4. Ap. Igot. 

Meehan, T. Polypodium incanum. Fern Bull. Ye aS, £9: Ap. 
Igol. 

Merrill, E. D. A Criticism on certain new Species of Panicum. Bull. 
Torr. Club, 27: 593-597. 14 N. 1900. 

Mez, C. Bromeliaceae et Lauraceae novae vel adhue non satis cognitae. 
Engler’s Bot. Jahrb. (Beiblatt 67) 30: 1-20. 12 Mr. rgor. 
New species in Bromelia (4), Canistrum (2), Portea, Dychia (2), Lindmania, 

Hechia (2), Vriesea (2), Tillandsia (6), Cryptocarya, Ajouea ( 3), Persea (2), 
Phoebe (2) and Ocotea (9). 

Morris, E. L. North American Plantaginaceae.—II. Bull. Torr. 
Club, 28: 112-122. f/. 72. 2 Mr. Igor. 
P. verticillata, P. picta, P. oblonga, P. ignota, P. speciosa and P. obversa new. 

Nelson, A. New Plants from Wyoming.—XIII. Bull. Torr. Club, 
28: 223-235. 18 Ap. 1901. 
New species in Ligusticum, Pseudocymopterus, Musineon, Lomatium, Dodecatheon, 

Swertia (2), Phacelia, Asclepias, Pentstemon, Castilleja, Valeriana, Chrysopsis, Ma- 
chaeranthera and Rudbeckia. ' 
Palmer, W. Deforested Cuba. Plant World, 4: 21, 22. pi. 2. F 

Igol. 

Parish, S. B. Southern Extension of the Range of Polypodium Scoutl- 
ert. Fern Bull. g: 40-42. Ap. Igor. 

Patouillard, N. Champignons de la Guadeloupe recueillis par la R. 
P. Duss. Bull. Soc. Myc. de France, 16: 175-188. p/. 7. 28 F. 
Igol. 
New species in Marasmius, Androsaceus, Leptonia, Hlammula, Laschia, Boletus, Melanopus, Phacoradulum, Stereum (2), Corticium, Septobasedium, Cycloderma, Huma- ria, Helotium, Belonedium, Erinella, Leptosphaeria, Nectria, Stilbocera, n, gen. 

Stilbum, Lsadia. 

Peck, C. H. New Species of Fungi. Bull. Torr. Club, 27: 609-61 3. 
29 D. 1900. 
New species in Amanita (2), Amanitopsis, Lepiota, Armillaria (2), Tricholoma, 

Omphalia, Boletus (2), and Boletinus, 
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Peck, C. H. Report of the State Botanist on edible Fungi of New 
York, 1895-1899. Mem. N. Y. State Mus. 3: 131-234. p/. 4g-68. 

1got. 

Piper, C. V. New and noteworthy Northwestern Plants. Bull. Torr. 

Club, 28: 39-45. 31 Ja. Igor. 
New species in. Avabis, Trifolium, Astragalus, Solidago, Erigeron, Antennaria, 

Artemisia, Crepis, Dodecatheon, Gila, Phacelia, Lappula, and Mimulus. 

Rennert, R. J. Teratology of Arisaema. Bull. Torr. Club, 28: 247- 

250. 18 Ap. 1gor.  [Illust. ] 

Rolfe, R. A. Hadenaria repens Nutt. Hook. Ic. Plant. IV. 7: pv. 

2686. F. 1got. 
Native of America, from South Carolina to Brazil. 

Rolfe, R. A. Gymnopodium floribundum Rolfe. Hook. Ic. Plant. IV. 

7: pl. 2699. F. rgot. 
A new monotypic genus, from British Honduras. 

Rothrock, J.T. The Willow Oak and swamp Hickory. Forest Leaves. 

8:24. Ap. igor. [Illust.] 

Rydberg, P. A. Further Studies on the Potentilleae. Bull. Torr. 

Club, 28: 173-183. 27 Mr.1gotr. 
P. horrida, P. New Species in Potentilla (10), Horkelia, and a 

Rydberg, P. A. Studies on the Rocky Mountain Flora.—III. Bull. 

Torr. Club, 27: 614-636. 29 D. 1900. 
New species in Stenotus (2), Macronema (2), Sideranthus (3), Pyrrocoma (5) 

Balsamorrhiza (2), Thelesperma (2), Hymenopappus (4), and a new genus Stenotopsis. 

Rydberg, P. A. Studies on the Rocky Mountain Flora.—IV. Bull. 

Torr. Club, 28: 20-38. 31 Ja. 1901. 
New species in Arnica (2), Artemisia, Picradenia, Antennaria, Aster, Tt ownsendia, 

Erigeron (3), Valeriana, Campanula, Castilleja (3), Mimulus, Pedicularis, Pent- 

stemon (2), Polemonium (2), Gilia, Phacelia, Lappula, Cryptanthe, Mertensia (4), 

impatiens, Geranium, Lupinus (2), Astragalus (2), Trifolium, and Lathyrus. 

Sargent, C.S. Notes on a Collection of Cra¢aegus made in the Prov- 

ince of Quebec near Montreal. Rhodora, 3: 71-79. Ap. 1g01. 

C. suborbiculata, C. Canadensis, C. anomala, C. densiflora, C. Laurentiana and 

C. integriloba, new. 

Saunders, C. F. The climbing Fern in Spring. Fern. Bull. 9: 30, 

31. Ap. 1gor.  [Illust.] 
Schumann, K. Chilenische Kakteen. Monats. fiir Kakteenkunde, 11: 

5-9. 15 Ja. — 3 26-29. 15 Feb. 1901 ; 43-45. 15 Mr. 1gor. 

[Illust. ] 
Schumann, K. Prlocereus Schottii Lem. Monats. fiir Kakteenkunde 

I: g-11t. 15 Ja. rgor.  [Lllust.] 
Setchell, W. A. Notes on Algae. I. Zoe, 5: 121-129. Igo1. 

New species in Laminaria, Hedophyllum gen. nov. (2), Pleurophycus gen. nov., 
tridaea, Fauchea, Constantinea, and Weeksta gen. nov. 
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Shear, C. L. Notes on Fournier’s Mexican Species and Varieties of 

Bromus. Bull. Torr. Club, 28: 242-246. 18 Ap. 1901. 

Thaxter, R. Preliminary Diagnoses of new Species of Laboulbenia- 

ceae.—III. Proc. Amer. Acad. Arts and Sci. 36: 397-414. Mr. 

1gol. 
New species in Stigmatomyces (13), Arthrorhynchus (2), Rhizomyces, Ceraiomyces 

gen. nov., and Dzmeromyces (3). 

Toumey,J.W. An undescribed Agave from Arizona. Rep. Mo. Bot. 

ard... 12): 75, 76. pl. 32,73: 6 Ap. ‘1901. 

Tracy, S. M. & Earle, F.S. Some new Fungi. Bull. Torr. Club, 
28: 184-188. 27 Mr. 1901. 
New species in Meliola, Hystereostomella (2), Lembosia (2), Acanthostigma, Plow- 

rightia, Cercospora (2), and Passalora, 

Trelease, W. A cristate Pellaca. Rep. Mo. Bot. Gard. 12: 77. pi. 
34. 6 Ap. rgor. 

Underwood, L. M. A new Adiantum from New Mexico. Bull. Torr. 
Club, 28: 46, 47. 31 Ja. 1901. 
Adiantum modestum allied to A. capitlus- Veneris. 

Urban, I. Plantae novae Americanae imprimis Glaziovianae III. 
Engler’s Bot. Jahrb. (Beiblatt 67) 30 : 27-38. 12 Mr. Igol. 
New species in Vismia, Euplassa (2), Roupala, Weinmannia, Metrodorea, Asfi- 

dosperma, Oxypetalum, Barjonia, Trichiha (5) Cabralea, Celosia, and Gomphrena (4). 

Williams, E.M. ‘The masked Tricholoma. ( Zricholoma personatum 
Fr.) Plant World, 4: 25-27. F. 1gor. [Ilust. ] 

Zahlbrickner, A. Beitrage zur Flechten-Flora Siid-Californiens. Bull. 
Torr. Club, 27: 642-647. 29 D. 1900. 
New species in Lecidea (2), Dirina, Platygrapha, Chiodecton and Arthothelium. 



21. PE. 

CERAMOTHAMNION CODII 

Butt. Torr. Bor. Crus, 28. 



Butt. Torr. Bor. CLus, 28. 



BuLy. Torr. Bot, Crus, 28. PL. 23. 

* 

EXOBASIDIUM MYCETOPHILUM (Peck ) Burt 



PUBLICATIONS BY OFFICERS AND STUDENTS OF THE DEPART- 
MENT OF BOTANY, COLUMBIA UNIVERSITY 

1. MEMOIRS OF THE DEPARTMENT : 
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Quarto, 178 pages, 84 plates. Price $6.00. 
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Duodecimo, 158 pages, 35 figures. Published by Henry Holt & 
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6 Moulds, Mildews, and Mushrooms. By Lucien Marcus Under- 
wood, Professor of Botany, 1896-. 

Duodecimo, 236 pages, ro plates. Published by Henry Holt & 
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7. A Text-book of General Botany (1897). By Carlton Clarence 
Curtis, Assistant in Botany, 1892-1895 ; Tutor in Botany, 1895-. 

Octavo, 360 pages; 87 illustrations, Published by Longmans, 
Green & Co. New York. Price $3.00. 
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Observations on the Algal Genera Acicularia and Acetabulum 

By MARSHALL A. Howe 

(WITH PLATES 24 AND 25) 

I. AcicuLARIA SCHENCKII (Mob.) Solms 

1. Historical.—The material from which Acicularia Schenchit 

was originally described came from Cabo Frio, Province of Rio de 

Janeiro, Brazil, where it was collected by Professor H. Schenck in 

May, 1887. It was first made known under the name Acetabularia 

Schenckii by Dr. M. Mobius in Hedwigia for 1889 (28: 318-320. 

pl. ro. f. 8-12), _ But in this species the aplanospores surround 

_. themselves each with a thick calcareous shell and these shells _ 

adhere, so that the aplanospores, by the decay of the sporan- 

gium wall, are left in a single coherent mass, retaining more or 

less the form of the sporangium; and on this ground, Graf zu ~ 

Solms-Laubach in his Monograph of the Acetabularieae, published 

in 189 5,* refers the species to the genus Acicularia, previously rec- 

ognized only in the fossil state. The genus Acicu/aria was founded 

in 1843 by the French paleontologist d’Archiac,} the original spe- 

cies being Acicularia Pavantina from the Middle Eocene at “ Pis- _ 

seloup prés Pavant.” It was referred to the animal kingdom by 

d’Archiac, and this opinion as to its nature was generally held until 

* Trans. Linn. Soc. Bot. II. 5: 1-39. pl. 1-4. 

+d’ Archiac. Description géologique du Départment de 1’ Aisne. Mém, de la 

Soc. géol. de France, 52: 386. f/. 25. f. 8. 1843. : 

[issued June roth] 821 
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1877, when Munier-Chalmas * placed it among the Algae next to 

Acetabulum. This idea Count Solms considers to be confirmed 

in a brilliant fashion by the discovery of a living species the 

spores of which are surrounded with lime and are coherent in 

masses strongly resembling the fossil “spiculae”’ on which alone 

the genus Acicularia was established. The description and figures 

given by d’Archiac of his “ polypier aciculaire’’ deal only with its 

external characters, and if the more detailed account of Acicularia 

Pavantina given by Reuss + in 1861 can be depended upon, the 

affinities of this organism would seem to be still open to question, 

for the cavities supposed by Munier-Chalmas and Solms-Laubach 

to have been occupied by the aplanospores would appear from 

Reuss’s figures to be somewhat narrowly and irregularly conical 

with the point directed inward. And in writing of the mouths or 

openings which are seen on the surface of the spicula, Reuss 

states, ‘‘Sie fiihren in nicht sehr tiefe Zellen, die in ihrer ganzen 

Weite ausmiinden. Jede derselben ist, wie bei den Eschariden 

und Celleporiden, mit jeder der nebenliegenden durch einen feinen 

kurzen Canal verbunden.” Count Solms { remarks that he saw 

only one complete spicula of Acicularia Pavantina and is not able 

to express an opinion as to the internal form of the cavities. We 

have made several efforts to locate the type material of Acicularia 

Pavantina, with the hope of being able to see it and of being thus 

in a better position to hold an opinion as to whether the original 

Acicularia Pavantina and the Acicularia Schenchii are really con- 

generic, but our attempts thus far have been unsuccessful. § That 

the more recently described fossils, Acicularia miocaenica Reuss 

and Acicularia Andrussowit Solms, are closely allied to the living 

A, Schenckit would seem from published descriptions and figures 

to be very clear. The calcareous coating of the spore-walls and 

* Observations sur les Algues calcaires appartenant au groupe des Siphonées verti- 

cillées ( Dasycladées Harv. ) et confondues avec les Foraminiféres. Comptes-rendus de 

VY Acad. 85: 814-817. 28 O. 1877. 
} Reuss, A. E. Ueber die fossile Gattung Acicudaria d’Arch. Sitzungsberichte 

der k. Akad. Wiss. 43!: 7-10. f/. 1861. 
} Trans. Linn. Soc. Bot. II. 5: 35. 1895. 
2 An intimation as to the whereabouts of the d’Archiac collection comes to hand 

when the publication of this paper is so far advanced as to render further delay inad- 

visable. 

ie i al heal 



ALGAL GENERA ACICULARIA AND ACETABULUM 823 

the cohesion in a single mass are the only characters separating 

Acicularia, as defined by Solms-Laubach, from the genus Ace- 

tabulum, and while a segregation on this ground is doubtless de- 

fensible, the propriety of thus using the generic name Acicularia 

perhaps awaits the further study of the fossil remains on which 

the genus Acicularia was founded. 

The specimens on which the following observations were made 

were collected by the writer at Hungry Bay, Bermuda, on June 25, 

1900. The plants were growing on small stones at about the low 

tide mark in a shallow creek leading out from a mangrove thicket. 

Through the kindness of Professors Mobius and Schenck we have 

been permitted to see the original Brazilian material of Acicularia 

Schenckit. A careful comparison of this and the Bermudian speci- 

mens reveals a few slight differences which are not, we believe, of 

specific significance. The differences are referred to below. Count 

Solms states that Goebel collected beautiful specimens of this 

species in Curacgoa and that it has been collected also in Martinique 

and Guadaloupe. But its occurrence now in Bermuda, about a 

thousand miles farther north, is in itself a point of some little 

interest. 

2. Descriptive. 

ACICULARIA ScHENCKI! (MOb.) Solms, Trans. Linn. Soc. Bot. II. 

Bi 55 pt. 3. 7 Pies, fats 1 993- 

Acetabularia Schenckii Mob. Hedwigia, 28: 318-320. p/. Zo. 

J. 8-12. 1889. 

- Green at first, becoming strongly calcified and chalky white 

with age : disc very nearly flat, solitary, 4-6 mm. in diameter, the 

margin crenulate ; sporangia 30-42, cuneate, strict, firmly connate 

at maturity except as to the rounded-obtuse minutely mucronate 

apex, the free extremities conical when young ; coronal processes 

mutually free, emarginate or emarginate-bilobed, with or without 

a transverse invagination, each bearing two caducous polytomous 

branches or the rudiments or scars thereof ; hypopeltal processes 

emarginate-bilobed, sometimes twice dichotomous : aplanospores 

100-200 in a sporangium, globose, 66-84 y in diameter ; the cal- 

careous massula subcuneate, rounded or somewhat truncate at 

the distal extremity, exposing the imbedded aplanospores over its 

entire surface, usually thicker in the vertical plane than in the 

horizontal (tangential), the radial sides often concave toward the 
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enlarged outer end: rhizoids often irregularly inflated and filled 

with densely granular reserve-food materials: stipe I-2.5 cm. 

(mostly 1.5 cm.) long, .28-.48 mm. in thickness : primary sterile 

branches 8-18 in a whorl (commonly solitary), finally 4 times 

(rarely 5 times) polytomous, the ramuli usually in 4's, the 

ultimate often in 3’s or 2’s. 

The membranes throughout are thinner in the Bermudian 

plants than in the Brazilian, though susceptible to some variation 

in both. The wall in the apical region of the mature sporangium 

is in the former mostly about 9 y in thickness while in the latter 

it ranges from 12 » to 24 # (measured after decalcification in 

both). But in only one sporangium, out of many examined, of 

the specimens collected by Dr. Schenck, have we seen the mem- 

brane relatively so thick as is indicated in Mobius’ figure 12 (Hed- 

wigia, 28: p/. ro. 1889). Again, the coronal processes in the 

Bermudian plant are less emarginate or lobed and the hypopeltal 

processes less often show a tendency to become twice dichoto- 

mous, but these characters are extremely variable in both. 

Professor Schenck writes that his specimens also were col- 

lected in a mangrove formation. 

Apart from the other important differences, Acicularia Schenchit 

is very distinct from Acetabulum crenulatum (Lamx.) Kuntze in 

general habit and appearance, differing at first sight in being 

much smaller in all its parts and in the nearly flat discs. 

By using some care, the contents of a mature sporangium can 

be removed in a single coherent conico-prismatic or subcuneate 

mass (Figs. 37 and 38), as happens in nature by the decay of the 

sporangium wall. By reflected light, under low magnification, one 

of these bodies appears white, with the light green anlanospores 

occupying slight depressions or pits on the surface, but higher 
magnification shows that the pitted appearance is largely an optical — 

illusion ; for unless the aplanospores have collapsed in the process 

of preservation which sometimes happens even in formalin | 

material—their outer surface is on about the same level with — 

the surrounding matrix. It is a point of some biological interest — 

that the side of the aplanospore which lies toward the surface 

of the massula is always the one which bears the lid, and in the — 

lid region, so far as we have observed, is always free from the — 
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calcareous incrustation ; and every spore seems to have a surface 
exposure. When the massula, viewed from above, appears un- 
usually broad, it can be shown to be hollow toward the larger 

end. In most cases, however, it is solid, except for the small 

interstices, and toward the larger extremity is concave at the sides 
(Figs. 37 and 38), so that a vertical transverse section has some- 
what the form of a biconcave lens. This arrangement, whereby 
each aplanospore has its lid-bearing surface exposed and uncal- 

cified, is an interesting adaptive feature which seems to have escaped 
formal recognition hitherto. Count Solms-Laubach in figuring * a 
portion of the surface of a massula does not fail to indicate that 

the lids of some of the spores are visible, but i in describing the 

‘‘lime-spicula”’ (our massula) he writes + as follows: “It consists 
of a strongly calcified substance enclosing numerous cavities lying 
near the surface, and consequently transparent. In each of these 
and completely filling it there is a spore of the same structure as 
those of Acetabularia. It follows that the pits of the fossil forms 
are the spore-containing cavities from which the spores have dis- 
appeared and the external lime-covering has not been preserved, 

so that they appear as opening outwards.” 
In the Bermudian specimens, and in the Brazilian so far as we 

have seen them, the spore-cavities not only lie “ near ”’ the surface 
but actually reach the surface and for a region approximately cor- 
responding to the spore-lid there is no ‘‘ external lime-covering’”’ 
to disappear ; and the cavities not only “appear as opening out- 
wards,”’ but such is actually the case from the beginning. This is 
shown in an especially striking fashion when massulae from for- 
malin-preserved material are allowed to dry on a glass slide and 
are observed under comparatively low magnification with reflected 

light. The spores in shrinking away from the surface leave actual 
openings. It can be determined more accurately by use of high 

powers and transmitted light that the lid is either wholly free from 

_the calcareous coating or is at most but partially covered with an 
unimportant amount of it. 

By transmitted light, the matrix is yellowish, minutely granu- 
lar, and somewhat waxy in appearance. As has already. been 

*L. ty pl 3. f: 9. 
eh 18 
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remarked by Solms-Laubach, the calcareous matter seems to en- — 

velop each spore separately like a shell, with a definite though — 

commonly irregular boundary, and the massula (spicula) is appar- q 

ently formed by the cohesion of these shells. Empty interstices, 

triangular or varied in form, are often to be seen among adjacent 

shells. Solms-Laubach inclines to the view that a sort of slime 

is formed from the outer surface of the spore-wall and that the 

lime is deposited in this, a cuticle being afterwards reformed inside 

the shell of lime. An alternative supposition, namely, that the 

lime is first deposited in a residual substance left in the sporangium 

after the formation of the spores, seemed to him less probable on 

account of the peculiar distribution of the lime. With the hope — 

of throwing a little more light on this point, we have made an q 

effort to see the spores in the earlier stages of development, using ! 

both dry material and that preserved in formalin. We are confi- 

dent that in the great majority of cases, at least, the lime first — 

appears as a very delicate coating on the outer surface of the E 

spore-wall and that this coating gradually increases in thickness. 

The presence of a coating of slime or mucilage could not be dem- 

onstrated with certainty at any stage, though the ordinary mucilage 

tests were employed. Nevertheless, certain optical appearances 

give ground for the suspicion that something of the kind is present. — 

The few cases in which the lime seemed to make its first appear- — 

ance in a possible residual matter of the sporangium could be — 

attributed to a disturbance of the natural relations in manipulating 4 

the specimen. The sporangium walls are more or less calcified : 

and opaque when the formation of the spores begins and it there- — 

fore becomes necessary to remove or decalcify the walls before a — 
clear view of the contents can be obtained, but decalcification is — 

naturally out of the question when the mode of origin of the cal- _ 

careous shells of the spores is the point under investigation. 

3. Developmental.—It was noted by Strasburger* in 1877 that : 

Acetabulum Androsace (Pallas) Kuntze [Acetabularia Mediterranea 3 

Lamx.] hasa perennial basal portion consisting of rhizoids densely 

filled with reserve food materials. Similar rhizoidal reservoirs — 

which apparently persist are now found in Acicularia Schenckit i 

(Fig. 1). | 

* Bot. Zeit. 35: 715-718. 1877. 



eae ee 

‘ 

ate op COE ee SAPP ee 

ALGAL GENERA ACICULARIA AND ACETABULUM 327 

As has already been described for Acetabulum Androsace and 

A. crenulatum, the young shoot in Acicularia Schenckii is an erect 

cylindrical or often somewhat curved tube, with a tapering sub- 

acute or rounded apex. In two cases out of the many young 

plants examined, we have observed the beginnings of a dichoto- 

mous branching (Fig. 22); in all other cases the shoots have been 

simple. The development of the primary whorls of articulated 

sterile branches offers no peculiarities worthy of special mention 

except the fact that we have been unable to find more than one 

whorl of such branches persisting at any one time. Harvey* 

figures in the young plant of Acetabulum crenulatum previous to 

the formation of the fertile disc three whorls of sterile branches and 

the beginning of a fourth and Woronin } gives a similar figure for 

Acetabulum Androsace. In Acicularia Schenckii two or three 

whorls are sometimes developed in succession before the formation 

of the disc, but in such the lower whorl has fallen by the time the 

next higher appears, and only scars remain to testify to its former 

existence. We have found no conclusive evidence that a plant of 

A. Schenchit ever matures more than one fertile disc. One case 

has been met with, in which a single shoot bore the beginnings of 

two discs separated by the scars of a whorl of sterile filaments, 

but in this the lower of the two rudiments showed unmistakable 

indications of arrested development in small size, unequal growth, 

and occasionally exfoliated members, and the suspicion that it was 

destined to no further growth seems well grounded. A case in 

which the development of a disc seems similarly arrested and the 

continuation of the axis shows the beginnings of a sterile whorl 

is represented in Fig. 20. Fig. 21 shows the scars of a delapsed 

disc and the prolification of the axis, but there is no proof that 

the delapsed disc reached maturely or that, if it did, another 

disc would actually reach the spore-bearing stage. Yet it must 

be admitted that cases like those just described suggest the pos- 

sibility that a plant may occasionally mature two discs. 

With the aid of material preserved in formalin, we have been 

able to follow out stages in the development of the disc which 

have been observed hitherto only in Acetabulum Androsace and 

* Ner. Bor.-Am. 3: f/. g2. 1858. 
+ Ann. Sci. Nat. Bot. IV. 16: g/. 8, 1862. 
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more completely in some respects than is indicated in the recorded 

observations on that species. This practically complete series of 

early stages in the development of the disc seems to confirm, with 

much certainty, the morphological explanation of the disc put for-— 

ward by Count Solms-Laubach in 1895, and perhaps justifies caf- — 

rying his idea a little further. The disc begins as a whorl of — 

ovoid protuberances, which are at first free from each other, though — 

in close juxtaposition. A little later, these processes become ob- 

long-cylindrical or somewhat tongue-shaped in outline (Figs. 6-8). 9 

The formation of the partial partition constituting the distal , 

boundary of the-vestibule at the base of each process begins very — 

early (Figs. 6 and 7). In fact it seems to be formed almost simul-_ : 

taneously with the process itself, for we have been able to find no 

stage so young as to show no trace of it. The next step is the : 

appearance of the rudiments of the two articulated sterile branches . 

(Fig. 8), which begin as dome-shaped protuberances at the apex — 

of the process. It is of interest that these protuberances com- 

monly do not at first stand one in front of the other or in line 

with the radius of the disc, as they usually seem to do at a later 

time, but are almost side by side in line with a tangent to the 
disc. And when, as rarely happens, three rudiments of sterile 

branches appear instead of two, the three are never in a straight 

line but form an evident terminal verticil. The later develop- 

ment commonly thrusts them nearly into a radial line, but there 

are some exceptions to this as will be seen from our Fig. 30. In 
the course of time, each of these outgrowths becomes strongly | 
constricted in the zone of emergence from the body of the orig- 

inal process and is at length in communication with it only by a 
narrow slit which is bounded by a callus-like thickening of the 

membrane. And this narrow slit is evidently closed in the scars 
which remain after the fall of the sterile filaments. Closely fol- 

lowing the appearance of the rudiments of the sterile branches, 
the first indication of the origin of the sporangium may be recog- 
nized. The sporangium begins as a rather broad out-pocketing 

on the outer face of the original process at about its middle or 

sometimes nearly as low as the basal third (exclusive of vestibule). 

It is from the first broader than the rudiments of the sterile 

branches and though it becomes somewhat constricted at its base 
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this constriction is not so pronounced as in the case of the sterile 

branches. The young sporangia are at first abundantly free from 

each other. They are at an early stage short-cylindrical or some- 

what club-shaped, with a rounded-obtuse apex (Figs. 12, 13, 15), 

but a little later, when they come to be coherent laterally, each 

has a free apex that is decidedly conical or conico-mammillate 

(Fig. 19). While, however, the disc is still very small, the end of 

the sporangium broadens out and nothing but a small mucro re- 

mains to represent the conical apex of the earlier stage, and even 

this mucro is sometimes obscure or obsolete. The hypopeltal 

process (segment of the corexa inferior of Solms-Laubach) origi- 

nates a little later than the sporangium. It begins as a broad 

dome-shaped outgrowth involving the whole region between the 

base of the sporangium and the vestibule-wall. Its further devel- 

opment offers nothing worthy of special comment unless it be the 

fact that it becomes strongly emarginate or emarginate-bilobed. 

That the hypopeltal process bears neither polytomous filaments 

nor the rudiments of them is well understood. It has already 

been noted that the rudiments of the polytomous filaments at the 

time of their emergence from the previously undifferentiated 

primordial ray are terminal in position. Later, however, the 

region just below them on the side toward the sporangium grows 

out into what is finally the emarginate or emarginate-bilobed apex 

of the coronal process. In reality, the organic apex of the ray as 

a whole is doubtless still to be found somewhere between the | 

points of insertion of the two polytomous branches or their rudi- 

ments, having been thrust into an apparently lateral position by 

the development of the three superposed lateral outgrowths, 

namely, the sporangium, the hypopeltal process, and the terminal 

portion of the coronal process. The developmental history of the 

ray thus forces us to accept in the main the views of Solms-Lau- _ 

bach in regard to the morphological homologies of the disc and _ 

its parts, as opposed to the views of Falkenberg,* Cramer,{ and 
Wille.t The whole disc or cap (including sporangia, coronal and 

* Falkenberg, P. Schenck, Handbuch der Botanik, 2: 270. 1882. 

+ Cramer, C. Denkschr. Schweiz. natf. Gesellsch. Zurich, 30 :—( 35)- 1887. 
t Wille, N. Engler & Prantl, Die natiirlichen PAanzenfamilien, 17: 152-159. 

1890. 
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hypopeltal processes, polytomous disc-filaments, etc.) evidently ts 

not a complicated aggregation of whorls of primary branches and 

the sporangia are, with little douht, not to be compared with the ordi- 

nary verticillate branches or branchlets. As Solms-Laubach has 

maintained, the sporangia in the Acetabuleae are most naturally to 

be compared with those of Bornetella, in which genus the sporan- 

gia arise laterally and irregularly from the primary whorled 

branches (z. ¢., from the branches of the “ first generation’’) and 

have no evident homologies with the verticillate sterile branches. 

It may be remarked that, according to Cramer, the sporangia in 

Bornsetella nitida (Harv.) Mun.-Chal. occur singly on the branches 

of the first order, while in B. capitata (Harv.) J. G. Ag., they are 

more numerous, ranging from 9 to 35 fora single branch. Now 

in view of the fact that in the Acetabuleae (if our observations on 

Acicularia Schenckii and Acetabulum crenulatum* may be consid- . 

ered typical for the group) the hypopeltal process and the distal 

portion of the coronal process are lateral outgrowths like the 

sporangium, we are of the opinion that these structures are best 

looked upon as abortive sporangia. The logical result of this com- 

parison of the ontogeny of the ray with the relation of parts in 

Bornetella is the conclusion that the whole cap, with all its radially 

arranged parts except the vestibules, corresponds .to a single primary 

whorl of branches. The original outgrowth which gives rise to the 

terminal rudiments and to the lateral sporangia is the branch of 

the first order (é. e., corresponds to the first segment of the ordinary — 

primary branch), whence it follows thatthe sterile polytomous fila- 

ments which may arise from it later are branches of the second 

order. The velum partiale, as it might be called, which separates 

the base of the ray (the chamber of Cramer’s “ Zwischenstiick ”’) 

from the vestibule (Figs. 33 and 34) is evidently homologous with 

the constriction which separates the base of the primary sterile 

branch from the main axis of the plant. It is here that the ray 

detaches itself when the cap finally falls—though the fertile spor- 

angia alone are often first detached. In this connection, it is of 

interest to note that the primary sterile branches show at their be- 

ginning distinctly recognizable basal cushions corresponding to 

* See page 331. 
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vestibules, though these afterward become obscure. It may be 
remarked, too, whether significant or not, that the vestibule com- 
municates with the base of the ray by an elongated slit (Fig. 35) 
lying transverse to the main axis of the plant and that the passage- 
way at the base of the primary sterile branch just previous to its 
final closure is a similar slit also transverse to the main axis of the 
plant (see scars in Figs. 5 and 6). 

II. ACETABULUM CRENULATUM (Lamx.) Kuntze 

Acetabulum crenulatum, like Acetabulum Androsace, as de- 
scribed by Strasburger,* and Acicularia Schenckii, as described 

above, has more or less enlarged rhizoids densely filled with a 
finely granular material which presumably serves as a reserve 
food supply. The mode of development of the disc and its parts 
is essentially as is described above for Acicularia Schenckit, As 
in that plant, one very rarely finds incipient rays which bear 
rudiments of three polytomous filaments instead of two and these 

are always equidistant in a terminal whorl. One such case is 

represented in our Fig. 17. It would be of interest if those who 

have access to the growing Acetabulum Androsace with its more 
numerous coronal ‘“‘hairs”’ or hair-rudiments would determine 

whether or not these 4-7 outgrowths orginate in a perfect verticil. 
We are familiar only with the figures of Solms-Laubach bearing 
upon this point. His figure 4 (/. c., p/. z) indicates the possibility 
of such an arrangement, but his Fig. 7, in which the sporangium is 
still in a very young stage shows the rudiments of the sterile 
branches in a straight radial row. From analogy with Acicularia 
Schenckit and Acetabulum crenulatum and from the relations of 
these parts as described by Solms for the matured Ace/abulum 

polyphysoides and Acetabulum Mobii,+ it is to be expected that the 
coronal “hairs” of each ray in Acetabulum Androsace also will be 

found to exhibit a terminal verticillate arrangement at the time of 
their origin. 

III. Acerasutum Cararsicum (Kitz.) Kuntze 

Acetabulum Caraibicum, t in our opinion, cannot be satisfacto- 

tily distinguished from A. crenulatum. Through the courtesy of 

* Bot. Zeit. 35 : 715-718. 1877. 
} Acetabularia Mébii Solms, Trans. Linn. Soc. Bot. I. ts 30. pl. g. f. 1. 1895. 
t Acetabularia Caraibica Kiitzing, Tab. Phyc. 6: 33- A/. 93- 1856. 
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Mme. Weber-van Bosse, we have been able to see four of the six 

individual plants, by which, she writes, the evident type of the 

species is represented in the Kitzing herbarium. 

Graf zu Solms-Laubach, though admitting the close relation- 

ship of Acetabulum crenulatum and A. Caraibicum, attempts the 

following distinctions in his key * to the species of the genus : 

‘‘Disci infundibuliformes saepius plures superpositi, radiis 

apiculo convexo.”’ A. crenulatum 

“Discus planus, radiis apice emarginatis, apiculum parvum 
gerentibus.” A. Caraibicum. 

The alleged difference in the form of the disc appears not to be 

borne out either by Kitzing’s original figures or by the specimens 

preserved in his herbarium. In all the latter, so far as we have 

seen them, with one exception, the disc is as strikingly infundibuli- 

form as in any condition of A. crenulatum ; and this one exception, 

if it may be so called, is a disc which has been artificially flattened 

on a piece of mica and evidently decalcified. Moreover, the discs 

are sometimes superposed in pairs in A. Caraibicum, as shown in 

the original figures and in the specimens themselves. The plants 
with two discs were made by Kiitzing to constitute his variety 

calyculata, but they were apparently growing with the others and 

do not deserve a varietal name any more than the similar condi- 

tions which have long been recognized in A. crenulatum. In re- 

gard to the apiculum, there is little difference. In Kiitzing’s plants 
it is very conspicuous when the sporangium is young, but becomes 

more or less obscure with age—as also is generally acknowledged 

to be sometimes the case in A. crenulatum. The apiculum is, 

however, discernible in each of the four Kiitzingian plants exam- 

ined. The paucity of the original material forbade any extended 

observations on the form of the apex of the mature sporangium in 

the soaked-out condition, but we found none so strongly emargi- 

nate as figured by Kiitzing. The apices of the matured sporangia 

appear rather to be merely truncate or slightly retuse, more as o 

figured by Count Solms (/. ¢., p/. r. f. 10), and we think it must be 

admitted that a subtruncate sporangium-apex is quite normal in 4. 

crenulatum. Solms-Laubach mentions also the “slightly calcified 
cap” as one of the characters by which Acetabulum Caraibicum 

he 20: 
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may be generally distinguished, but it seems to us that this de- 
scription cannot well be applied to the plants of Kiitzing. 

By way of further description of Kiitzing’s specimens, it may be 
remarked that the number of sporangia in a disc varies from 32 to 
52, that the largest disc seen is 7 mm. in diameter, and that the 
emarginate coronal processes bear two “ hair-scars” or two unde- 
veloped rudiments. The pocket in the Kiitzing herbarium bears 
the inscription, ‘ Acetabularia caraibica Lamx.,” though why the 
name should be attributed to Lamouroux is not quite clear. 
Another specific name, with “Kg.” after it, was first written, but 
was so effectually scribbled out that we were unable to decipher it. 
The pocket is numbered 103 and at the bottom is written “ Von 
den Antillen. Koch.” 

Explanation of Plates 

PLATE 24 

I-16 and 18-22. Acicularia Schenchii (Mob. ) Solms. 
17. From Acetubulum crenulatum (Lamx.) Kuntze. 
1. Basal portion, showing rhizoidal food-reservoirs, < 28, 
2. Apical portion of a young plant, x 16. 
3. A later stage, showing beginnings of a primary whorl of sterile branches, < 55. 
4. Apex of plant crowned with well-developed primary whorl of sterile poly- 

tomous branches, 55. 

5. Apex of plant at a little later stage; primary branches falling and main axis 
continuing its upward growth, 55. 

6. Apical portion of plant, showing beginning of a disc, « 55. 
7. Three of the tooth-like processes constituting the young disc in Fig. 6, 245, 

outer (distal) aspect. 
8. Process from a slightly older cap-rudiment, distal aspect, < 245. At the apex 

(a) are seen the beginnings of what afterward will become the disc- filaments or the 
abortive rudiments of such. 

9. The same a little more advanced, showing at 4 the first indication of the spor- 
angium, 245, 

to. A similar process viewed laterally, 245. The beginning of the sporangium 
at 3d. 

- A primary process from a more advanced stage of the disc, in lateral view, 
isn now at ¢ the beginning of the hypopeltal process, & 245. 

12-15. Similar and later stages from various young discs, lateral views, x 245. 

16. A primary disc-forming process at a little later stage than the preceding, in 
distal view, 245; 4, the sporangium; ¢, the hypopeltal process. The true apex, 
with its two rudiments of disc-filaments, is hidden behind 4. 

17. A primary disc-forming process from Acefabulum crenulatum, showing rudi- 
ments of three disc-filaments in a terminal whorl, < 193. 

18. Young disc of Acicularia S henchii, seen from above (slightly flattened under oS 
cover-slip), 18. At this stage, with the present magnification, tent anything = 
more than the conspicuously a young sporangia is visible. 
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19, Terminal portions of young sporangia from the preceding, 40. 

20. Prolification of axis, 16. At about the lower third are scars left by the fall 

of a whorl of primary sterile branches; above this an apparently abortive disc-rudi- 

ment ; at the apex, the beginnings of another whorl of primary sterile branches. 

21. Prolification after the fall of a disc, 16. 

22. Prolification and dichotomy, 16. 

PLATE 25. Acicularia Schenckii (Mob. ) Solms. 

23. Plants with mature discs, natural size. 

24. A mature disc viewed from above, 7. 

25. Apex of mature sporangium, surface view, showing the small terminal 

apiculum, >< 40. 

26. Another sporangium-apex in optical section after decalcification, >< 40. 

27. Coronal processes, 55. 

28. Coronal process, with two scars left by the fall of disc-filaments, 245. 

29. Coronal process with transverse invagination, one disc-filament-scar, and one 

abortive rudiment of a disc-filament, & 245. 

30. Coronal process with transverse invagination, after decalcifying, < 245. 

31. Hypopeltal processes, & 55. 
32. Asingle hypopeltal process, with vestibule below, 245. ; 

33 and 34. Slightly diagrammatic radial sections, showing relations of the various 

parts of the disc, 180. a, the disc-filaments or their rudiments ; 4, the sporangium ; 

c, the hypopeltal process ; the dotted line marks the inner lateral boundary of the vesti- 

bule. In Fig. 33 the coronal process shows a transverse invagination. 
35. Vestibules viewed from the main axial cavity of the plant, < 245.’ In each, 

the passage-way leading into the coronal chamber is seen to be elongated transversely 

tothe plant axis; the appearance of this passage-way in vertical section is shown in 

Figs. 33 and 34. 
36. A single mature sporangium viewed from above, showing toward the apex the 

falling away of the sporangium wall and the resultant exposure of the aplanospores, 
16. Drawn from a glycerine mount. The aplanospores are as a rule less clearly 
visible through the sporangium wall, even in a glycerine mount, than the present figure 
would indicate; 

37. A spore-mass (massula) removed from the sporangium entire, viewed from 
re or below (using these terms with reference to its former position in the disc), — 
S< 16. 

38. The same massula in lateral view, 4 16. 
39. Portion of massula in surface view, 55. 
40. A single aplanospore with its calcareous incrustation, in optical section, 

X 193. 
41. Aplanospore with calcareous coating fallen away, < 193. as 
42. Aplanospore, showing operculum, after treatment with strong acetic acid, — 

x 245. ; 
43. The operculum and adjacent portions of the aplanospore wall, in optical sec- 

tion, after treatment with strong acetic acid, 750 (reduced from 1500). 

COLUMBIA UNIVERSITY, May 16, Igor. 



The Work Performed in Transpiration and the Resistance of Stems 

By CARLTON C. CurtTIs 

It is a matter of some difficulty to make a clear demonstration 
of the amount of work performed by a plant in transpiration. The 
usual method of measuring the extent of this important operation, 
2. ¢., through the lifting power of the transpiration current, is open 
to objection, since the stem usually allows the air to infiltrate and 
stop the rise of the column of mercury long before the measure of 
the force of transpiration has been reached. 

A nearer approach to the extent of this force may be attained _ 
by subjecting a given length of the stem to pressure and forcing 
water through it at a rate equalling that of the transpiration 
stream. This may be easily accomplished, after determining the 
rate of transpiration with a Darwin potometer, by removing the 
capillary tube from the potometer and attaching it with a short 
piece of rubber tubing, about 20 cm., to one end of the stem, while 
the other end of the stem is connected with a burette by means of 
a longer length of tubing, so as to allow wide latitude in the 
amount of pressure applied. The tubings are filled with water 
before attachment to the stem, and care must be exercised to ex- 
clude the entrance of any air, since the latter acts as an effectual 
block to the passage of water. These connections are effected 
under water with more ease and safety from introduction of air. 
For short lengths of stem an apparatus stand will give sufficient 
elevation to the burette to furnish the necessary pressure. 

The burette and tubings having been properly attached, any 
water that passes though the stem escapes through the capillary 
tube. By pinching the tube connected with the capillary tube be- 
tween the fingers, a given amount of water can be forced out and 
absorbed with a blotter, and with the removal of the pressure the 
water in the tube will be drawn back. With a few trials it is pos- 

sible'to judge accurately just how much water to force out in this 
way, so that the capillary tube will be left nearly empty upon re- 
leasing the pressure. The water passing through the stem will 

335 
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cause the water to flow again through the tube, and the current 
may be timed over the same course as in the transpiration tests. 
The base of the capillary tube is attached to the rubber tubing in 
order that the same lapse of time may intervene before measuring 
the rate as is utilized in the measurements with the potometer. It 
is important that no more water than the volume of the capil- 
lary tube should be forced out, otherwise air will be drawn back 
into the rubber tube and introduce sooner or later troublesome 
Jamin’s chains in the tests. While it is feasible to test only short 
lengths of stems by this method, the considerable resistance offered — 
by such pieces gives a very striking and accurate basis for an esti- 
mate of the work performed in transpiration. The objection might 

_ be raised that in subjecting stems to pressure in this way histo- 
logical elements would become active in the transmission of water _ 
that were functionless in transpiration. While it must be con- 
ceded that all cells may not be equally active or are quite func- 
tionless, in such stems as may be tested by a potometer, we are _ 
dealing with only a few annual zones of growth—frequently but 
one—and therefore no considerable error is encountered from this 
source. The demonstration by Strasburger that at least several 
annual zones assist in transpiration, as may also readily be ob- 
served in sections of stems that have imbibed colored solutions, 
renders it possible that under the pressures required for short sec- 
tions of most woody plants the ordinary conducting cells are alone 
active in the transmission. In the case of some stems of high re- 
sistance, noticeably succulents, it is very obvious that a pressure 
that will force water through the stem at a rate equalling that of 
transpiration causes a considerable exudation from the extra-xylar _ 
tissues of the pith and cortex. In such cases, certainly, the action 
of these normally feebly transmitting cells would lower somewhat 
the resistance encountered by the passage of water through the 
xylem. 

: 
5 

I 2 3 4 I 2 2 4 Abutilon 48 45 (QO te SE Acalypha 13 13 29.5 10X +5 
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48 48 13:50 47 
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The experiments given in the first table are examples from a 

great number that have been performed in our laboratory and are 
representative of the variation and extent of the resistance that 
the transpiration current must overcome. The stems were usu- 

ally tested after standing over night in water or less commonly 
three or four hours in water. In the first column opposite the 

Name of the plant is recorded the transpiration rate. In four 

examples, Adutilon, Acalypha, Taxus and Cornus, six consecutive 
readings are given to show the variations that are characteristic of 

the transpiration rate when conditions are as constant as possible 

and for comparison in the second column are six readings from a 

length of stem under pressure. In the other examples averages 

only of a series of readings are given. The pressure required to 

produce the rate approximating that of transpiration is found in the 
third column and in final division are the dimensions in cm. of the 

stems subjected to the pressure. In the majority of these and 

subsequent experiments filtered tap water was used and fresh cut- 

tings of the ends of the stems were made in setting up the experi- 

ments if any considerable lapse of time intervened sufficient to 

Produce a marked variation in the readings. In the case of stems 

under pressure this was very quickly effected, and distilled water 

gave the same though slower declines. This difference in the 

rates of consecutive readings shown in columns 1 and 2 are rather 

Suggestive of the processes employed in maintaining the current 

in transpiring stems. Pressures result in a fairly constant rate. 

The same is true of suction, In some of the experiments under 
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discussion, also in tables 2 and 6, the pressure was replaced by — 

attaching the stems to an air pump and recording the amount of 

suction required to draw water through the stem at the transpira- : 

tion rate. The results are the same in either case. The transpira- — 

tion current is an irregular one not indicative of a pull or pressure — 

while the distribution of water in the stem can hardly be recon- — 

ciled with the existence of such a condition. 

Another interesting feature is the wide variation in the resist- 

ance of the stems, not alone of various plants but of the same 

species. 
The tests were made on vigorous stems, entirely free of — 

branches below, such as may be obtained from vigorous plants. 

In such cases the wood is exceptionally regular owing to the early 

suppression of all lateral organs. In some instances, however, 

the cause of the variations of rate was apparent, on splitting the 

stems, in irregularities of growth due to branching or other causes, 

The presence of these resistances becomes more apparent if tran- : 

spiring stems are allowed to imbibe solutions of eosin when the © 

difficulty of the fluid in passing the nodes or any obstruction due 

to irregularities in the grain of the wood is very apparent. More 
frequently the cause of the resistance cannot be accounted for on 

this ground and must be due to the specific pecularities of the in- 

dividual elements rather than to any grouping of tissues that is _ 

apparent to the eye. Such may be the explanation of the high — 

resistance of Pelargonium for there is sufficient carrying capacity — 
in the water conduits to render unnecessary the high pressure re- _ 

quired. : 

While as a rule the resistance increases with the rate there is — 

no regularity in this ratio, as will be noted in comparing the second — 

and third columns. However, it is to be noted that when a given © 

pressure produces a certain rate of flow any increase or decrease 
of pressure causes about the same fluctuations of rate as would be — 
found in capillary tubes. Two examples will illustrate this re- 

lation, the first number to the left being the pressure and the suc- 

ceeding ones in the same line the rate of transmission. 

Acalypha 24 63 63 64 65 65 Taxus 58.6 61 61 61 62 62 63 
39 55 55 56 56 57 68.6 sh Sr RE RE ge BF 
36 48 48 48 49 49 > 78.6 45 45 44 45 46 46— 
42 42 43 43 44 44 48.6 77 77.97 7 
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RELATION OF LENGTH TO PRESSURE 

The following experiments illustrate the variations in resistances 
of different portions of the same stem. As in the first table the 
transpiration rate follows the name of the plant, in the second 
column is the rate obtained by pressure, next the pressure em- 
ployed and the dimensions of the stem. Columns 5, 6 and 7 give 

the rates when 4, ? and ¢ respectively of the stem had been re- 

moved. 

ak 

I 2 3 4 oi 6 7 
Abutil.n 38.5 42 79 4OSC tt 32 27 23 

40 42 32.5 26.5 23 

4! 42.5 32-5 27 23-5 
39 42.5 32 27-5 23 

39-5 43 32.5 27.5 23 
40.5 43 32 28.1 25.5 
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61 58 44 40 15 
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62 59 41 38 16 
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19 552 234 28 15 
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Here again it is evident that only in the remotest way is there 

any conformity to the law of Poiseuille for capillary tubes, at least — 

the ratio of rate, length, radius and pressure can hardly be said to 3 

show a variation in conformity to this law. Some stems offer a_ 

resistance out of all proportion to their dimensions and: the volume 3 

of transpiration. Pelargonium is a striking example of this. It 

is possible that this may be due in part to blocking by substances ) 

escaping from the cut stems. In other instances equally striking : 

examples are sometimes met, the pressures ranging from .o8 | 

to .2 of an atmosphere per sq. cm. in the short lengths of stems — 

mentioned above. The irregularities shown in the 2d, 5th, 6th : 

and 7th columns of the first experiment with Vidwrnum are doubt-— 

less due to the fact that the negative pressure was not satisfied. 

It was frequently noticed in such cases and particularly with stems 

tested in the winter that they would show for hours an irregularity 

and even an acceleration of rate. The rapid decline in the rate 

in the short lengths is, of course, due to increased volume trans- 

mitted. ; 

ELECTRICAL CURRENTS AND CONDUCTIVITY 

In some work, conducted two years ago at the Physical Lab-_ 
oratory, a slight difference of potential was shown to exist between 

the top and bottom of trees. Haacke has also demonstrated the 

presence of weak currents circulating in the plant cells. In view : 
of these facts and the marked effect of electrical currents upon 
plants, lengths of stems under pressure and also transpiring stems — 
with potometer attached were submitted to currents from a double 
18-inch plate, Winshurst static machiné and also to the street 

current, 110 volts. The current was applied to the stems by re- 
moving two strips of the cortex 10 cm. apart and wrapping the 
electrodes about the wood. 

ITI. 
, RC RC 

Acalypha 39 39-5 42 5. 325° es 56 
395 40.5 41.5 40.5 53 ss eS US 
39-5 40.5 42 40.5 54 Sion ST 54.5 
39 41.5 395 40.5 54 3. US 54 
39 45-5 2139 41 S49. St) B75 8s 
38.5 42 39-5 40.5 55 See eet 
38 42 38 
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he © : Cc Cc Ci 

Abutilon 57 55 60 57 63 59.5 r40 229 234 231 

go 255 60 57 62 60 50 - a 230 
57 54 60 56 61 58 220 228 229 229 
57 54 61 56 61.5 59 28 2% 232 229 

56.5 54.5 61 56 62 58.5 225 226 235 230 

57 54 Gs gt. Ge Se 2% = 28 285280 

The columns marked C give the rate with the current on, RC with the current re- 
versed, those unmarked without the current. 

The results as far as showing any effect upon the conductivity 

of the xylem is negative. The current from the static machine 
and also weak dynamic currents had no effect. 

The variations in the above examples which are taken from ex- 
periments with street current are due to the high resistance of 

the stem to the current. This resulted in a rise of temperature 

and the change of rate. The records of temperature in the pre- 
ceding work have not been given inasmuch as the examples 

selected for illustration have not been subjected to any variations 

in this respect that are of importance. Inthe test upon Abutilon, 

for the purpose of producing variations in the conductivity of the © 

stem, a 1% NaCl and an isotonic cane-sugar solution were used in | 

place of water, the measurements with the latter occurring in the 

four right-hand columns. The results are the same as with water. 

SaLt SOLUTIONS AND RATE 

The marked influence of salt and sugar upon the rate in the 
last experiment led to some further tests for the purpose of de- 

termining if there was any specific peculiarity in the cell wall that 

might be revealed by the rate of transmission. Solutions of ZnCl, 

and sugar were prepared isotonic with a decinormal solution of 

NaCl and stems were subjected to these different solutions under 

constant pressure. 

IV. 

H,O NaCl H,O ZnCl, H,O NaCl H,O ZnCl, 

Taxus 284 2” 2%4 218 Acalypha yu ee 64 61 

234 221 2% 22 ys 52 69 59 
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H,O:° CiH,,0;; HyO- Nadi H,O C,H,,0,; HO” * ZaGlg 
Taxus 33 48 53 50 Acalypha 50 52 62 59 

33 sO 50 51 54. 663 58 
33 58 56 51 51 61 62 58 

34 61 60 51 52 62 62 62 

33 73 61 50 52 63 63 62 

33 74 62 5! 

The few examples here given are typical of the variations re- 

sulting upon a change of solution. The results seem to indicate 

that in the case of NaCl and ZnCl, there is not apparent any spe- 

cific relationship between the wall and any of the substances different 

from that existing between the wall and water. Investigations upon 
this point have not been completed. The accelerating effect follow- 
ing the substitution of salt solutions for water appears to be due 
to the osmotic action of the two fluids thus brought together acting 
through the walls of the living cells. The fact that the rate often 
accelerated for some time but finally declined would indicate this 

relation. It is not probable that the dead cells play any rdle in 
the acceleration of the rate. The measurements with sugar, how- 
ever, indicate that the molecules are not freely transmitted and so 
act as an effectual block to any osmotic action while the introduc- 
tion of another solution would tend to remove the obstruction and 

allow a renewal of osmotic action in the cells. This result would 
appear to throw considerable light upon the manner of transmis- 
sion of sugars through the stem and account for their meager oc- _ 
currence in the sap. 

Solutions of 50 per cent. alcohol had a very marked effect upon 
the conductivity of the cells, causing a marked and rapid decline 
which was not changed with the introduction of water. Thus with 
a rate of 46, 46, 47, 47, 47 under water pressure, with alcohol the 
readings were 60, 61, 63, 63, 64, followed with water 82, 83, 84, 
85, 85. The results are evidently due to a molecular change in the 
walls whereby their power of transmission has been materially in- 
terfered with. The feeble attraction between the alcohol and the 
molecules of the cell wall would tend to prevent imbibition and 
doubtless leaves them less attractive to water. 

TEMPERATURE AND RESISTANCE 

For the purpose of comparison with effects upon capillary 
tubes, observations were made upon the action of temperatures on 



TRANSPIRATION AND THE RESISTANCE OF STEMS 343 

the conductivity of stems. In the first example the stem above 
the potometer for about 35 cm. was covered with a layer of snow 
about 2 cm. thick and bound with sheet rubber so that there could 
be no drip upon the potometer. A thermometer was placed among 

the leaves, 5 cm. above the jacket of snow in order to determine 
whether any variation of rate could be explained by a lessened 
action of the transpiring organs rather than by the increased re- 
sistance of the stem. The snow was applied for about one half 

hour, producing a fall of temperature among the leaves of only 2.8 

degrees. The wide variation from the normal transpiration rate 

of 16.4 to 36.2 cannot of course be attributed to so slight a fluctu- 

ation of temperature and the delayed approach to the normal rate 

also clearly indicates that the greatly reduced temperature of the 

stem is the chief factor in the reduction of the rate. It is apparent 

that the wide variation is not at all in keeping with the fluctua- 

tions to be noted in capillary tubes and the marked changes of 

rate may probably be accounted for as principally due to reduction | 

in the size of the cell cavities. 

Vi 

Abutilon 16 12% 20.5° 19.6 110 18.69 35 12% 17.79 34.6 14 19.4° 
16 8 20.2 36.2 33.8 

16.5 21 30 34-5 
16 22.5 37 33-4 
16.4 23 36.4 32 

Citrus 26 92 e8ig® eB: 2a age 8 30 Te a7. 23? Ie 
26 28.6 33-5 26 
25.6 ce 33-5 25 

26.2 42. a5 25.5 

26 32.5 33 24. 
Abutilon 55 2% 23° "3 EF 12 ©6250 20,6° 

56 133 = 
56 135 yil 

57 _ r 
56 134 12 22 

Abutilon 54.3 315 24.7° 110 340 go yi 3 12° 313 4% 21° 

54.5 13 18 eee 23° 
55 pls 78.5 58 

54-5 118 17 58 

54.5 119 16 16° 56 24° 

The branch of Citrus was treated in the same way, about 20 cm. 

of the stem being covered with snow, with practically the same 

results. It is to be noted that the rise of temperature in the room 
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during the experiment was sufficient to cause a much quicker ac- 
celeration of rate than in the preceding example. 

In the third experiment a length of stem immersed in water at 
23° was tested under pressure. The rate of 55.8 was lowered, 
when the stem was covered with water at 8°, within five minutes 

to 1”, and dropped rapidly to 1. Water at 25° was now introduced 
and the first measurement a few minutes later showed a rate of 1” 
followed by a sharp rise. The temperatures given are probably 
near those of the stem since the thermometer was lying in the dish 
against the stem and they would not vary materially in taking on 
the temperature of the surrounding media. The final test illus- 
trates the variations of rate at different temperatures. The read- 
ings are not consecutive. The results are rather suggestive as in- 
dicating the very considerable additional work placed upon the 
plant by variations of temperature. These changes are often sud- 
den and not only act upon the transpiring organs but also intro- 
duce a very considerable resistance that is frequently overlooked. 2 

RESISTANCE INTRODUCED BY CUTTINGS 

The localization of resistances noted above led, for the pur- 
pose of comparison, to measurements on the effect of the intro- — 
duction of resistances by cutting. The tests were confined to 
Zaxus as these plants will better stand the treatment without flag- 
ging. In the first column is given the transpiration rate of the 
branch and in the second and third columns the rates when the — 
stem was cut % and 34 through. The fourth column shows the 
rate when the column was reduced to a few sq. mm., indicated at 
the right of the column. 

NI. 
sq. mm. sq. mm. 

Taxus 3 = -% 4 1g 6 OR 4 ae es oe Ee 
8.1. 9.8 35 gas 10 14 = 20 34 
8 $8.9. 134. g04 9 ae 20 34 
C4 wh eS 13 9 6. a 
8 8.9 33.6 a4 10 i a ae 
‘2. 9 12 13 10.5 14) 22 37 : 

Taxus 28.5 29.5 30.8 35 2 29 4&5 44 oO 14° 3 7K 
2 290 «©6304 36 30 45 98 196 
29:2 20 30 35 29.5 48 102 186 
28.5 28.5 301 39 29.5 46 96 200 
28.4 29 29.5 36 30 47 98 189 
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Taxus 6.7 8 13-6 19865, 907. SB ARG Bn; 52. Bo Le 
7 7-5 13.9 15.5 7.2 $7 5c ge ae 
uo: we toe 0 7.4 ie. ae ee 
7 72 13.8 15.6 7-4 ey aes 
Fi ks 15.1 7.4 $8.8 37 60 
7.2 7 apie OS ee Oe 7.4 18.5 36 . 61 

The second part of the table gives the results when lengths 
of stems under pressure were treated in the same way. The 
number to the right of the first column indicates the pressure 
required and the three succeeding columns record the results of 
cutting 4% and 34 through and to a few sq. mm. The final num- 
bers give the dimensions of the stem. The lengths of these 
stems also indicate the distance above the potometer at which the 
cuttings were made. : 

These cutting experiments of Dufour are among the most im- 
portant that can be performed in transpiration since they give a 
very clear demonstration of the vital action of the living cells in 
maintaining the transpiration stream. The recovery from the 
effect of cutting noted in the first part of the table is entirely done 
away with in the second series of measurements upon the stems 
under pressure. In fact the results in this latter case are practi- 
cally the same as those obtained in the different lengths of stems 
in Table II. These results were certainly not to be expected and 
may be accounted for, I believe, on the ground that the velocity 
of the fluids at the point of cutting is so enormously increased that 
a resistance is generated quite out of proportion to that acting on 
the stem at the normal rate and sufficient to reduce the rate prac- 
tically to that of stems increased in length in proportion to the 
depths of cutting. 

RELATION oF ConpucTinc AREA IN STEM TO VOLUME OF 

FLuip 

The ability of the plant to maintain the water current unchecked 

through so small an area of stem led to some investigation upon 
the extend of the area at the disposal of the plant for the conduc- 
tion of fluids and the precentage of this space actually utilized. 
To determine the percentage of cavity in the stem microscopic 
cross sections were prepared and areas, representative of the various 
growths of the stem were drawn on sheets of tinfoil with a camera 
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lucida. The weight of the areas bearing the tracings of the wood 

sections having been determined, by cutting out the lumen of the 

cells and determining their weight, the percentage of cavity could 

be determined. This appears to be fairly accurate. The tinfoil — 

selected showed but slight variations in weight and the tracings, 

cutting and weighing can be made with accuracy. In the follow-_ 

ing experiment with Acalypha a potted plant was placed in a glass 

jar and the mouth of the jar covered so as to prevent evaporation 

from the soil. The amount of transpiration for two hours was 

found to be at the rate of 7.1 grm. per hour. The stem was then 

cut under water and allowed to stand three hours. It was then 

allowed to absorb water from a florence flask plugged with cot-— 

ton for two hours, the loss per hour being 4.53 grm. The 

stem being transferred to a solution of eosin for one hour the _ 

ascent of the fluid was found to be 75.4 cm. From cross sections 

of the stem the following area of lumen and percentage of cavity 

was obtained : 

Weight of area adjoining pith 3-030 
«¢  * cavity in this area 1.726 Percentage of cavity 56.9 

Weight of area in middle of xylem 3.047 : 
“¢ _** cavity in this area 1.709 Percentage of cavity 56.1 

Average 56.5. 

The area of the cross section of the stem was 23.15 sq. mm. | 
This would give a water conduit of 13.08 sq. mm. . 

It is interesting to note the relation of this latter area to the — 

rise of eosin in the stem and the absorptions both in the case of — 

the cut and uncut stem. Taking the rise of the eosin, 75.4 cm. 

as an approximation of the rate of absorption of the cut stem it is 

seen that only 6.01 sq. mm. would be required to carry 4.53 
grm. to a height of 75.4 cm. Considering the absorption of the 
uncut branch if the entire area at the disposal of the stem for the x 

conduction were utilized the 7.1 grm. would rise only 54.2 cm. 
Two similar tests were made on Adutilon. The potted plant 

transpired 3.25 grm.; cut, 2.95 grm. per hour. Percentage of 
cavity, 50.1. Area of wood, 37.75 sq. mm. Area of cavity 

18.91 sq. mm. 3.25 grms. would consequently rise 17.18 cm. — 
if entire area was utilized. Recorded rise of eosin, 23.5 cm. This — 

would require an area of 13.84 sq. mm. 
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Another plant transpired 4.73 grm.; cut, 3.9. Percentage of 
cavity, 55.6. Area of wood, 47.56. Areaof cavity, 26.45. This 
would necessitate a rise of only 17.5 cm. while the eosin solution 
reached a height of 43.4 cm., requiring an area of 10.1 sq. mm. 

A branch of Zaxrus was tested in the same way. Measure- 

ments of different sections from the cross section of the stem gave 

exceptionally uniform results. The area of the wood, 29.3 sq. 

mm, Percentage of cavity 35.5. Area of cavity, 10.40 sq. 

mm. Absorption by stem 2.19 grm. The rise therefore would 
be 20.2 cm. Recorded rise of eosin 31 cm.; necessitating an area 

of 6.77 sq. mm. It should be stated that the above-mentioned 
tests were made on plants with small transpiring leaf areas, as the 
amount of absorption indicates. 

It will be seen that the percentages secured in these experi- 
ments correspond in the main with results obtained by Rb. Har- 
tig and Sachs and it would appear that there is less opportunity 

for the introduction of error in this method while in addition the 
directness of obtaining the results renders the process more avail- 
able than the specific gravity method. 

It is very evident that the carrying capacity of the water con- 
duits is greatly in excess of any demands made upon it by the 

plant and it is reasonable to suppose that the proportions expressed 

above between the volume of water and the area of cavity of the 

stems fairly represent the conditions that obtain in these plants. It 

will be noted that the percentage of air space is not necessarily 

larger in the more actively transpiring plants. These relations 

render quite unnecessary the supposition of Vines that the walls 

under certain conditions may serve as channels in the transmission 

of water. 

SUMMARY 
By means of pressure tests a definite measure of the resistance 

of a given length of stem to the transpiration current may be 

obtained and the work actually performed by the plant can be 

computed. More frequently in the case of small plants by the 
lifting method of measuring this force a partial estimate of what 

the plant can do rather than what it is doing is obtained. 

The resistance overcome by the transpiration current is often 

much higher than can be measured by the suction of the transpir- 

ing shoot and is subject to extensive variations in different species 
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of plants and among plants of the same species. Various parts of 

a stem differ widely in the resistance offered and consequently 

there is no ratio in the rate of transmission of a stem under pres- 

sure and the length of stem. 

The rate of transmission is not affected by electric currents and ~ 

various solutions as in capillary tubes. The former has no effect 

while the relation of the character of the wall to the nature of the 

solution may have a marked effect in the rate of transmission. 

Changes of temperature produce marked fluctuations in the 

amount of resistance, due largely to variations in the lumen area 

of the cells. 

Partial severing of the water conduits by cuttings does not pro- 

duce variations in the rate corresponding to those brought about 

by constricting the bore of tubes at a given point. On the con- 
trary the resistances so introduced are practically equivalent to an 
increase in the length of the stem proportional to the extent of the 
cutting. Onlya portion of the lumen area is utilized by the plant. 
This condition may be maintained within certain limits either in 
slowly or actively transpiring plants through variations in the rate 
of transmission. ; 



Studies in North American Discomycetes. |. The Genus Holwaya 
Sacc, 

By E tas J. DuRAND 

(WITH PLATE 26) 

In the autumn of 1895, I collected a discomycete on a large 
prostrate log in the vicinity of Ithaca, which I determined at the 
time as Holwaya ophiobolus (Ellis) Sacc., since it agreed in all 
respects with the specimens in Ellis’s N. A. F., No. 996. My 
plants were accompanied by a Hyphomycetous fungus referable 
to genus Graphium. The possible connection of the two forms 
suggested itself to me at the time, but I thought no more about it 

until the winter of 1898, when Professor Burt read a paper before 

the Society for Plant Morphology and Physiology, at Ithaca, on 
the subject, ‘‘Is there a Basidiomycetous stage in the life history 
of some Ascomycetes?” Since that time I have been collecting 
notes and observations on which the present paper is based. 

The genus Holwaya was described by Saccardo in 1889, to 

include a Bulgariaceous discomycete externally resembling Bu/- 
Saria inguinans (Pers.) Fr., but differing from it in the possession — 
of filiform, multiseptate spores. The genus was based on Bulgaria 

ophiobolus E\\., which had already been described from material 
collected in Iowa by Holway, and distributed in Ellis’s N. A. F., 

No. 996. According to the original description the plant is 

‘composed of two layers, separated by a gelatinous stratum.” 

This gelatinous character was not evident in my material (Fig. 
8). 

A second species in the genus, H. tiliacea E. & E., was 
described in 1897, from material collected in Canada, on the 

bark of dead Zilia. The differences between this and the first 

Species are not very evident from the descriptions. In 1899, 
Professor Burt sent me specimens collected on basswood logs, at 
Middlebury, Vt., and determined by Mr. Ellis as H. tiliacea E, & E. 
In an accompanying note Professor Burt said that he did not see 

349 
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why H. ophiobolus was not the same thing. After a careful com- 

parison of this material with that in the N. A. F., No. 996, I must 

confess that I can detect no difference. They are alike in all es- 

sential respects (Fig. 7). 

In 1878, Dr. Peck described a discomycete collected on rotten 

maple bark, which he called Patellaria leptosperma Pk. Saccardo 

later transferred this species to Lecanidion on account of its hya- 

line spores. It is interesting to note that some of Professor Burt's 

material already mentioned was sent to Dr. Peck, who named 

it Lecanidion leptospermum (Pk.) Sacc. Furthermore, I recently 

sent some of my 1895 collection to Dr. Peck, with the request 

that he compare it with his species. He referred it to Patellaria 

leptosperma. Dr. Peck was also good enough to send me speci- 

mens of this species, collected at Copake, N. Y. They agree in 
every respect with the specimens mentioned in the preceding 

paragraphs (Fig. 6). 
But this is not all. In 1893, there was published under the 

name Chlorosplenium Canadense E. & E. the description of a dis- 

comycete collected in Canada, on rotten basswood bark, by Prof. 
John Dearness. According to the descriptions this seems to differ | 

from H/olwaya principally in the tomentose stem. Mr. Dearness 
very kindly sent me recently three specimens from as many gath- 
erings, all of which evidently belong to the same species. One of 
these specimens was a part of the original material from which C. 
Canadense E, & E, was described. Although the specimen is too 
young to show spore characters, in all other respects it agrees 
with specimens of Holwaya ophiobolus, H. tiliacea, and Lecanidion 
leptospermum. The original description of the spores shows that 
they, also, are alike. The other specimens from Mr. Dearness — 
exhibit these characters plainly (Fig. 5). With regard to the | 

tomentose character of the stem, a study of specimens has revealed 
the presence of the olive-brown tomentum on the stems of all 
examined. In the structure of the sterile layers of the ascoma we : 
find further evidence of the specific identity of these plants. I have 

made careful paraffin sections of specimens from Professor Burt, — 

from Ellis’s N. A. F., No. 996, and of plants collected at Ithaca 
in 1900, and find that the structure is exactly the same in all. — 
(Fig. 3). In the light of what has been said, therefore, I cannot — 
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but regard Holwaya ophiobolus (Ell.) Sacc., H. tiliacea E. & E., 
Lecanidion leptospermum (Pk.) Sacc.,and Chlorosplenium Canadense 
E. & E. as one and the same species. 

Turning now to the subject of a conidial phase of this species, 
I find that a plant called St#/éum giganteum Peck was described in 
1871. Saccardo, however, transferred it to the genus Graphinm. 
The first mention of this plant as a possible imperfect stage of an 
ascomycete was made by Dr. Peck in his thirty-first report written 
in 1878, where he said: ‘I find this associated with Patellaria 
leptosperma Pk. in such a way as to suggest the probability, at 
least, that it is a form of the latter species.” Ellis and Everhart 

in their descriptions of Chlorosplenium Canadense and Holwaya 
tiltacea in each case call attention to the fact that Coryne Elhsit 
Berk. (St/bum magnum Pk.) was found associated with the species, 

of which it might be a conidial stage. As a matter of fact the 
association of the two forms has been noted in the great majority 

of the records of occurrence. The fact that it has not been men 
‘tioned in the other cases does not, by any means, go to show that 

they were not growing together, for such association might have 

been overlooked. Regarding “ Sti/bum magnum Pk.,” Dr. Peck as- 
sures me that he never has published such a species, but that the 

occurrence of the name in the literature is probably due to a 

slip of the mind or pen, Sti/bum giganteum being intended in 
each case. 

Coryne Ellisti Berk. was published in 1873 from material found 

by Ellis, on basswood logs, at Potsdam, N. Y. No asci were 

present in the original specimens, but the plant was referred to 

Coryne probably on account of a superficial resemblance to the 

members of that genus. Indeed, Berkeley remarked that an 

€xamination of fresh material was desirable. The matter was 

further greatly complicated when Massee, in 1894, redescribed the 

type of Coryne Ellisii, making it one of the types of a new genus 
of the Basidiomycetes, called Dacryopsis. Our plant was given 

the name D. Ellisiana Massee. The basidia were described as 
“cylindrical, bifurcate, aseptate, springing from the interlaced layer 

of hyphae at the apex of the stem, either contemporaneous with, 
or later than, the gonidiophores.”’ 

Such was the state of knowledge regarding this plant when 
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Professor Burt presented the paper mentioned in the first para- 
graph. His conclusions may be summarized as follows: “ Speci- 
mens of the Dacryopsis collected in August, October, November — 
and December show only the conidial condition, and no true 
basidia and basidiospores. Until the presence of basidia is demon- 
strated, Graphium giganteum (Pk.) Sacc. should be regarded as 
a conidial rather than a basidiomycetous stage of the ascomycete 
Lecanidion leptospermum (Pk.) Sacc.”” My own results only con- 
firm those of Professor Burt. I have examined many specimens 
of the Graphium from several localities, and of various ages, and 
have made careful paraffin sections, but as yet I have found no 
structure which might be interpreted as a basidium. 

In the autumn of 1900, specimens of the Hlolwaya were 
found growing on a rotten basswood log in woods not far from 
Ithaca. A few days later others were found on oak in the 
same woods. The Graphium was present in both cases.  Inas- 
much as it seemed desirable to determine definitely, if possible, 
the relation between the two forms, cultures were made from the 
specimens on oak in the following manner : Agar was prepared 
using a decoction of dead oak bark as a nutrient base. A bit of 
the hymenium was then taken up with a sterilized scalpel, and 
crushed in boiled water ona flamed slide. Dilution cultures were 
made on acidified medium in the usual manner. The same was 
done with the conidia. Ascospores were present in considerable 
numbers, and could easily be recognized in the agar, with the aid 
of the microscope. The cultures were examined at intervals for 
two or.three days, but no signs of germination appearing, they — 
were, unfortunately, neglected for a day or two. When next they 
were examined, numerous small colonies were present in the 
cultures of the ascospores. Examination with the microscope — 
showed that the spore could still be made out in the center of — 
many of the colonies, with threads actually ‘attached to it, al- 
though some of the colonies were so far advanced that the spore 
was obliterated. There could be no doubt, therefore, that the 
colonies came from the ascospores. The cultures were allowed 
to stand a week, when it was found that plate number two of the 
set contained a pure culture, except for a single colony of Penti- 
cilium. Some of the colonies were then carefully transferred to 
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sterilized bean stems, and dead oak stems and bark. On the bean 
stems growth was very slow, but after a week, mycelial threads 
could be seen extending into the liquid at the bottom of the test- 
tube. Soon these formed a felty mass on the surface of the 
water. After two weeks minute dark points appeared on the bean 
stems. These rapidly increased in size, until they assumed all the 
appearances of normal Graphium giganteum, except that they 
were smaller than those grown under natural conditions. This 
was to be expected. Examination with the microscope revealed 
conidia in great numbers, and of the normal form, borne on 
conidiophores likewise normal. No growth’ occurred on the oak 
bark. The original cultures of the conidia failed to produce 
germination. Attempts to repeat the germination of the asco- 
spores also failed. As yet after more than three months no 
ascomata have appeared. 

These cultures seem to remove all doubt that Graphium gigan- 
teum (Pk.) Sacc., and the ascomycete forming the genus Ho/qwaya 
are different stages in the development of the same plant. The 
question now arises, What shall this plant be called? The first 

name applied to the ascus stage was leptosperma Peck. If that 
name be applied our plant would be called Ho/waya leptosperma 

(Pk.) Durand. But if the first name applied to the plant iz any of 

its forms be used, it should be called Holwaya gigantea (Pk.) 

Durand. The latter combination seems the more logical, and has 

the sanction of precedent. But what is the systematic position of 

the plant? It has already been placed in three different families, 
viz.: Pezizaceae, Patellariaceae and Bulgariaceae. Saccardo placed 

it in the last-named group on account of its “ gelatinous stratum” 
mentioned in the first description of Bulgaria ophiobolus Ellis. I 

have examined a large number of plants, both fresh and dry, but I 
cannot detect any indication of a gelatinous nature; certainly none 

such as exists in Bulgaria or Coryne. On the contrary the sub- 

stance is rather a fleshy-mealy when fresh, becoming hard and 

brittle when dry. The flesh is dark brown in color. A section 

shows that the paraphyses are longer than the asci, and cohere at 

the tips into a thick black epithecium covering the hymenium. 

These characters locate it in the Patellariaceae where Dr. Peck 

first placed it. This, I think, is its proper position. Hol/waya is 
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nearest related to Lamia Korb., from which it differs in its stipi- 

tate habit, dark hypothecium, and tomentose stem. 

I add a description and synonymy. 

HOLWAYA Saccardo, Syll. Fung. 8: 646. 1889 

A genus of the Patellariaceae. Ascomata stipitate, stipe tomen- 
tose ; hypothecium and excipulum dark brown; sporidia 8, hya- 

line, filiform, multiseptate, not breaking up at maturity. 

Holwaya gigantea (Peck) Durand 

Ascus form. 

Patellaria leptosperma Peck, Reg. Rep. 30: 62. 1878. 
Bulgaria ophiobolus Ellis Am. Nat. 17: 193. 1883. 
Flolwaya ophiobolus (Ell.) Sacc. Syll. Fung. 8: 646. 1889. 

Lecanidion leptospermum (Pk.) Sacc. Syll. Fung. 8: 800. 

1889. 

Chlorosplenium Canadense E. &. E. Proc. Phil. Acad. Nat. Sci. 
41: 146. 1893. 

folwaya tiliacea E. & E. Am. Nat. 31: 427. 1897. 
Conidial form. 

Stilbum giganteum Peck, Reg. Rep. 24: 93. pl. 3. f. 7-9. 
1871. 

Coryne Fllisit Berk. Grev. 2: 33. 1873. 
Graphium giganteum (Pk.) Sacc. Syll. Fung. 4: 611. 1886. 
Dacryopsis Ellisiana Massee, Jour. Myc. 6: 181. p/. 9. ff. 19-2! 

189Q1. 

Ascus form.—Caespitose or single, scattered, stipitate. Disk 
cup-shaped, becoming plane, or the margin reflexed and umbili- 
cate, orbicular, or irregular from mutual pressure, when fresh .75- 
1.5 cm. in diameter, greenish-black, externally same color, pruinose 
or granular. Stem .25-.75 cm. high, tapering downward, green- — 
ish-black, covered with an olive-brown tomentum, which often dis- _ 
appears with age. Flesh dark brown to black. Indryingthe plant 
shrinks to less than one-half its former size and becomes black. 
Hypothecium well-developed, of intricately interwoven hyphae; _ 
excipulum of slender interwoven hyphae, passing into a cortical 
layer of pseudo-parenchyma, of polygonal cells about 10 y in 
diameter, which project from the surface in groups giving it a 
granular appearance. This layer is confined to the sides of the 
cup and upper part of the stem. Stem composed of closely inter- 
woven hyphae which project from the surface forming the tomen- 
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tum of septate, sparingly branched threads, 2 yp thick. Asci 
narrowly and evenly clavate, apex rounded, not blue with iodine, 
variable in size in the same individual, 120-200 x 10-12 p. 
Sporidia 8, fascicled or multiseriate in the ascus, filiform-cylindri- 
cal, or very narrowly clavate-cylindrical, ends rounded, or some- 
times acute at one end, straight, curved, or slightly sigmoid, hya- 
line, multinucleate, becoming 14—20-septate into cells about as 
long as wide, very variable in size, 30-75 x 3-4 ». Paraphyses 
filiform, slender, longer than the asci, globose at the tips which 
cohere, and with amorphous matter form. the epithecium. 

Conidial form.—Gregarious or single, fleshy-gelatinous, stem 
cylindrical or tapering upward, 3-10 x 2mm., black. Head 
broadly elliptical, soft, viscid, pallid, 2-6 x 2-4 mm. Conidio- 
phores very slender, branched. Conidia hyaline, elliptical, 3 x 1 yp. 

On prostrate rotten logs, usually in crevices and depressions 
in the bark, also on the bare wood, oftenest on 7i/ia, but also on 

Acer, Quercus and Magnolia. October and November. 
Vermont (Burt)!; New York (Peck!, Clinton, Durand !) ; 

Ohio (Kellerman)!; W. Virginia (Nuttall); Iowa (Holway)! ; 
Canada (Macoun, Dearness !). 

Explanation of Plate 

Figures 2, 4, 5, 6, 7 and 8 were drawn to the same scale. Figures 1-4 are from 

specimens collected at Ithaca, October, 1900. 
I. Longitudinal section of whole ascoma to show form and tomentose stem. 

2. A portion of the tomentum, showing connection of the threads with the hyphae 

of the stem. 

3. A longitudinal section of the cup a short distance from the margin. 
4. Asci, paraphysis and sporidia. 
5. Ascus and three sporidia of Chloroiplenium Canadense E. & E., from speci- 

mens collected at London, Canada, by Professor Dearness (no. 2032 B). 

6. Asci, paraphysis and sporidia of Lecanidion leptospermum (Pk.) Sacc., from 
Specimens collected by Dr. Peck, at Copake, N. Y. 

7. Ascus, paraphysis and sporidia of Ho/waya tiliacea E. & E., from specimens 

collected at Middlebury, Vt., by Professor Burt. : 

8. Ascus, paraphysis and sporidia of Holwaya ophiobolus ( Ell.) Sacc.; from speci- 
mens in Ellis’s N. A. F., no. 996. 

BoTanicaL LABORATORY, CORNELL UNIVERSITY. 



Shrubs and Trees of the Southern States.—lV, 

By JouHn K. SMALL 

1, THE EBENACEAE IN THE SOUTH 

Two types with as divergent characters as those possessed by 
Diospyros Virginiana and the so-called D. Texana, cannot with the 
least degree of systematic order, be referred to the same genus. 
The two plants are of wholly different habit, and the flower-struc- 
ture of the two is so distinct that I cannot understand on what 
grounds they have been associated with each other in the same 
genus. The distinguishing characters of the two trees, which I 
shall treat as two distinct genera, may be compared by means of 
the following synopsis : 

EBENACEAE . 
A family of about 6 genera and 275 species, most abundant in 

tropical regions. Only the following representatives are now 
known to occur in the United States. 

Key to the Genera 
Styles distinct : anther-sacs opening by longitudinal slits : filaments pubescent : pistillate 

flowers without staminodia. 1. DIOsPyRos. 
Styles united: anther-sacs opening by subapical pores ; filaments glabrous : pistillate 

flowers with 8 staminodia. 2, BRAYODENDRON. 

t. DIOSPYROS L: 

1. D. Virerniana L. Sp. Pl. TOog: 1764 
In woods and fields, Rhode Island to Kansas, Florida and 

Texas. As now limited this species may be an aggregate. One 
or two additional species may be separable in the south Atlantic 
and Gulf States. 

2. Brayodendron * 

1/B, Texanum (Scheele) 
Diospyros Teaana Scheele, Linnaea, 22: 145. 1849. 
Along or near streams in river valleys, southern Texas and 

adjacent Mexico. 
cidade 

* Named for Prof. W. L, Bray, head of the School of Botany, University of 
Texas. 
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2. HITHERTO UNDESCRIBED SPECIES 

y Quercus microcarya 
A shrub, or a small tree sometimes 5 m. tall, with very smooth 

branches and glabrous foliage. Leaves deciduous; blades thin, 
spatulate in outline, 5-10 cm. long, undulate or shallowly lobed, 
gray-green above, yellowish green beneath, short-petioled, the 
small bristles terminating the lobes early deciduous : acorns sessile, 
less than 10 mm. long; cup deep saucer-shaped, 6—7 mm. broad ; 
nut globose-ovoid, often nearly one-half included in the cup. 

On granite outcrops, Little Stone Mountain, Georgia. 

Related to Q. nigra, but more delicate in all its parts. The 

leaf-blades are relatively thin and more irregularly lobed, while 
the very small acorns, always, as far as I have observed, less than 
10 mm. in length, with their relatively deep saucer-shaped cups, 
are very distinct from the larger fruit of Q. xigra with its very 
shallow cup. The fruit is much smaller than that of any of the 
species of the group to which this plant belongs. 

The original specimens were collected by the writer on Little 
Stone Mountain, Georgia, September 11, 1894. Type in the her- 

barium of the New York Botanical Garden. 

¥ Quercus fusiformis 
A shrub 1.5~3 m. tall, with slender or switch-like stems or 

branches. Leaves persistent; blades leathery, oblong or ovate- 
oblong, 3-5 cm. long, entire or sparingly spiny-toothed on the 
twigs, gray-green and lustrous above, paler and scurfy-tomentose 
beneath, slightly revolute, rounded or truncate at the oblique base, 
short-petioled: acorns numerous, solitary or several on slender 

peduncles ; cup turbinate, 10-12 mm. high, gray; nut fusiform, 

2-2.5 cm. long. long, acute, conspicuously striate, thrice surpass- 
ing the cup. 

On arid limestone and granite hills, central Texas. 

Quercus fusiformis belongs to the group formed by Q. minima, 

Q. geminata and Q. Virginiana. It is most closely related to 

-Q. Virginiana, but differs in the much elongated acorn with its 
turbinate cup and fusiform nut. 

The original specimens were collected on Lacey’s Ranch near 

Kerrville, Texas, by Mr. Howard Lacey during the years 1899- 

1900, and given to me by Professor W. L. Bray, of the University 

of Texas, Locally known as Live Oak. Type in the herbarium 

of the New York Botanical Garden. 
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“Quercus Laceyi 

A shrub or small tree, becoming 6 m. tall, with a rough deeply 
and irregularly grooved bark. Leaves deciduous but rather tardily 
so, numerous; blades oblong and with 3-5 shallow lobes, or ob- 
long-obovate and more prominently 3-lobed below the apex, 4-8 

cm. long, olive-green and with a waxy lustre above, grayish and 
slightly and minutely scurfy beneath, sometimes truncate or sub- 
cordate at the base, short-petioled: acorns sessile or nearly so ; cup 
shallowly saucer-shaped, very thick and corky; nuts oblong to 
oblong-ovoid, 15-19 mm. long, often depressed at the apex: seed 
very bitter. 

On the summits of Caprina limestone hills, north-central Texas. 

Related to Q. dreviloba but differing markedly in the glabrous 

leaves, the thick corky coarsely warty cup of the acorn and the 

oblong or ovoid-oblong nut. 
The original specimens were collected on Lacey’s Ranch near 

Kerrville, Texas, by Mr. Howard Lacey during the years 1899- 

1900, and given to me by Professor W. L. Bray, of the University 
of Texas. Locally known as Basrarp Oak. Type in the her- 
barium of the New York Botanical Garden. 

~Quercus Brayi 

A large tree sometimes 18 m. tall, or more, with a pale flaky 
bark. Leaves very numerous, deciduous; blades thin, cuneate, — 
10-20 cm. long, abruptly acuminate at the apex, regularly and 
coarsely sinuate-toothed nearly to the base, glabrous, with rela- 
tively few, prominent and regularly placed lateral ribs, deep green 
above, slightly paler and rather olive-green beneath ; petioles 1.5- 
2.5 cm. long; acorns sessile or nearly so; cup hemispheric, 
2-2.5 cm. broad, the lower scales somewhat warty on the back; 
nut oblong or ovoid, 2.5—3 cm. long, about 1. 5 cm. thick: seed 
rather sweet. 

In cafions, central Texas. 

Quercus Brayi is most closely related to QO. Michauxit, but differs — ; 

conspicuously in the membranous and glabrous leaf-blades with — | 
their few coarse teeth and lateral ribs, and the shorter and warty- 
thickened scales of the cup of the acorn. The original specimens 
were collected on Lacey’s Ranch near Kerrville, Texas, by Mr. 
Howard Lacey in the years 1899-1900, and sent to me by Pro- — 
fessor W. L. Bray. It is locally known as WuirE Oak. Type — 
in the herbarium of the New York Botanical Garden. 
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“ AEsculus austrina 

A shrub several meters tall, with pubescent foliage and in- 
florescence. Leaf-blades 1-3 dm. broad, long-petioled ; leaflets 
3-5, firm or leathery, oval or oval-ovate, short-acuminate at both 
ends or acute at the oblique base (except in the case of the 
terminal one), lustrous and glabrate above, except on the tomentose 
nerves, densely tomentose beneath, sharply serrate, commonly 
quite long-petioluled: panicles 1-1.5 dm. long, tomentose: 
flowers deep red, about 3 cm. long: calyx tubular, red, 10-14 
mm. long, glabrous ; lobes ovate, rounded : petals minutely gland- 
ular, those of the upper pair with oval blades about as long as the 
slightly villous claws, those of the lateral pair with obovate blades 
which are exceeded several times in length by thair claws: stamens 
exerted ; filaments sparingly villous, 

In low grounds, Louisiana. 
Most closely related to AEsculus Pavia, from which it differs in 

the foliage and flowers. It is AEsculus Pavia 8 discolor of Torrey 
and Gray,* in part, but not the AZscu/us discolor of Pursh.f Tor- 
rey and Gray’s disposition of this plant is the most nearly correct 
interpretation we have yet had. Dr. Gray later referred it to his 
AEsculus flava var. purpurascens, a species with which it has but 
distant relationship. 

The specimen on which the species is founded was collected in 

_ Louisiana by Dr. Hale and is preserved in the herbarium of 

Columbia University. 

~ Hypericum interior 
A much branched shrub, several dm. tall, with sharply angled 

branches and glabrous foliage. Leaves rather numerous ; blades 
narrowly oblanceolate to narrowly linear-oblanceolate, I-3 cm. 
long, acute, slightly revolute, pale beneath, narrowed into slender 

petioles: panicles many-flowered: sepals linear or narrowly ob- 
long, 3-4 mm. long, acute, rather rigid, more or less spreading at 
maturity : corollas yellow, about 1 cm. broad: petals obovate or 
cuneate-obovate : capsules conic-ovoid, 5 mm. long. 

Along streams, Tennessee and Texas. Summer. 

A shrubby species related to Hypericum galiotdes, but more 

corymbosely branched, and with broader leaf-blades. The sepals 

WPL ON, A. © ¢-a8e. 
Tt Fl. Am. Sept. 254. 
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are characteristic, being linear or nearly so, instead of manifestly 

narrowed to the base. The following specimens belong here : 

Texas: [no locality], Veatch. 

TENNESSEE: near Dandridge, July, 1842, Ruge/ :—type, in the 

herbarium of Columbia University. 

~ Azalea candida 

A rigid shrub 1-2 m. tall, with wide-branching stems and 
white-tomentose young foliage, or the twigs sometimes brownish. 
Leaves numerous; blades leathery, obovate, oblanceolate or ob- 
long, 1-5 cm. long, acute or apiculate, ciliate, somewhat revolute, 
thinly tomentose above, densely white-tomentose and somewhat 
reticulated beneath, short-petioled: corymbs several-flowered: 
pedicels canescent and copiously glandular-pubescent: calyx- 
lobes pectinate-ciliate : corolla rose-colored or pinkish, 3-3.5 cm. 
long: capsules 1.5-2 cm. long, canescent, curved, longer than 
their pedicels, often twice as long, 

In hammocks and river swamps, southern Georgia. Spring. 
Related to Azalea nudiflora, but easily distinguished by the 

copious soft pubescence of the twigs, the white-tomentose leaf- 
blades, the smaller flowers and the smaller softly and closely 
pubescent capsules. Collected by the writer along the Withlo- 
cooche River about Valdosta, Georgia, June 6-12, 1895. Type 
in the herbarium of Columbia University. : 

» Dendrium Hugeri 

An evergreen shrub 2~4 dm. tall, with erect much branched 
stems. Leaves mainly alternate ; blades leathery, oblong, I-1.5 
cm. long, lustrous and dark green above, paler beneath, obtuse, 
revolute, somewhat obliquely narrowed into petioles 1-2 mm. long: 
flower-clusters dense: bracts oblong-ovate, 3 mm. long, obtuse : 
pedicels 5-10 mm. long, minutely glandular: calyx nearly gla-_ 
brous ; lobes lanceolate, about 1 mm. long, acute: corolla white; 
lobes ovate, 4 mm. long, obtuse : filaments club-shaped, as long as 
the corolla-lobes: capsules ovoid, 4-4.5 mm. long, glabrous or — 
nearly so, obtusely lobed, twice as long as the calyx-lobes, ab- | 
ruptly contracted into the stoutish style which is about as long as 
the capsule-body. 

On cliffs and rocky mountain summits, North and South Car- 
olina. Spring and early summer. - 

This overlooked species is most closely related to Dendrium — 
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buxifolium of the Atlantic pine lands ; it is, however, larger through- 
out and more erect. It may readily be separated by the large 
leaves, the filaments, which are about as long as the corolla-lobes, 

and the large capsule, which is about twice as long as the calyx- 
lobes. — 

NortH Caroiina: Top of Hibriten Mountain, Lenoir, Sept., 
1896, A. M. Huger. Table Rock, S. B. Buckley; Small & 

Fleller, 1891. 

SoutH CaroLina: Top of Table Mountain, August, 1896, /. 
K. Small :—type, specimen in the herbarium of Columbia Uni- 
versity. 



Proceedings of the Club 

‘WEDNESDAY, FEBRUARY 27, IQOI 

This meeting was held at the Museum of the New York 

Botanical Garden. Dr. Allen presided. Twenty-five persons were 

present. Miss Delia W. Marble was chosen Secretary pro tem. 

Prof. A. D. Selby, Wooster, Ohio, was elected an active member. 

The list of committees for 1901 was adopted as follows : 

Committee on Finance: J. I. Kane, C. F. Cox. Committee on 

Admissions: Cornelius Van Brunt, 319 E. 57th St., N. Y. City; 
Delia W. Marble, Bedford Park, N. Y.; John K. Small, Botan- 

ical Garden, Bronx Park. Committee on Library and Herbarium: 

Per Axel Rydberg, R. S. Williams, Anna M. Vail, Alexandrina 

Taylor. Committees on the Local Flora: Dr. N. L. Britton; 

Phanerogamia, Eugene F. Bicknell, H. H. Rusby, M.D., Fanny 

A. Mulford ; Cryptogamia, Prof. L. M. Underwood, Marshall A. 

Howe, Ph.D., Mrs. Elizabeth G. Britton. Committee on Excur- 

sions, Dr, L. Schoeney, 1670 Lexington Avenue, New York City; 
George V. Nash, Eugene Smith, Marie L. Sanial, Miss L. K. 
Lawall. Committee on Program: N. L. Britton, Marshall A. 
Howe, L. M. Underwood. 

The scientific program followed, introduced by Dr. Britton 
with a paper, “On some Senecios of the Eastern United States.” 

The critical study of this genus dates from 1893, when Dr. 
Rusby collected in the Green Mountains a peculiar plant, de- 
scribed but not published in the middle of the century by Oakes, 
and named by him Senecio Rodbinsii. Dr. Rusby described this 
plant in the BULLETIN in 1893. 

While working up the genus for the Illustrated Flora in 
1895-6, Professor Britton found that Senecio aureus of Gray's 

Manual included six different things, and the following species — 
were separated : 

Senecio obovatus, S. discoideus, S. Balsamitae; S. Smallii, S. 
compactus, S. Robbinsit, besides S. aureus with two varieties. 
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Dr. Britton expressed the hope that field notes on this genus 
would be made during the coming season. 

The second paper, also by Dr. Britton, was on Expatorium, and 
illustrated the three Linnaean species, E. purpureum, E. maculatum 
and £. trifoliatum. The first two were collected at Copake Iron 
Works last summer on a field excursion of the Club. 

E. purpureum, with thin almost glabrous leaves, with sharp 
teeth, grows in woodland and copses. 

E. maculatum has leaves thick and rugose with prominent veins, 
broader and more ovate, and not as sharply serrate as the last ; 
stem rough and spotted; grows in open meadows. 

EL. trifoliatum has been found in the south, as far north as 

Pennsylvania ; it was named by Elliott, &. ternatum. The essen- 

tial distinction of this species is the crenate leaves; the stem is 

smooth, the leaves narrower and inflorescence often larger than in 

E.. purpureum. 

Dr. MacDougal exhibited an experiment on the force exerted 
in the swelling of seeds; a strong iron pipe was filled with peas 

and water, and a test-tube inserted in the top. In 24 hours from 

the time the peas were put in a pressure was registered of eight 

atmospheres, or 120 pounds to the square inch, the highest pres- 
sure hitherto recorded by this means. Professor Underwood called 

attention to the action of fleshy fungi in lifting heavy paving stones 

in their growth. 
Dr. MacDougal also discussed malformations in Arisaema. 

He called attention to the fact that early specimens may be in- 

fested with a fungus growth which causes the hood to stand erect. 

It was voted that future meetings of the Club at the Garden be 

held at 3:30 instead of 4 o'clock. 

Dexia W. MARBLE, 

Secretary pro tem. 

TugspAy, MARCH 12, IQOI 

The meeting was held at the Museum of the Botanical Gar- 
den and was called to order at 4 P. M., with Dr. Allen in the 

chair: Dr. D. T MacDougal was appointed secretary pro tem. 

Thirty persons were present. 

The scientific program was presented as follows : 
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Dr. Marshal! A. Howe gave a paper on “The Algal Genera : 
Acicularia and Acetabulum,” which is printed in full in the present _ 
issue of the BULLETIN. : 

The second paper, by Mrs. E. G. Britton and Miss Alexan- 
drina Taylor, was on the life-history of Schizaea pusilla, Lygodium — 
palmatum and Vittaria lineata. 

Living and pressed specimens were shown of all three ; also 
microscopic preparations and drawings illustrating the gametophyte 
from the spore to the sporophyte in the various stages of devel- 
opment. 

For Schizaea pusilla the exhibit of the life-history was very | 
complete, and the descriptions and plates have already been pub- 
lished in the BULLETIN for January. 

Dr. C. F. Millspaugh, of the Field Columbian Museum, Chi- 
cago, spoke briefly on the results of a recent trip to the West 
Indies for the purpose of studying the economic fruits of the 
tropics. 

D. T. MacDoveat, 

Secretary pro tem. 
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PUBLICATIONS BY OFFICERS AND STUDENTS OF THE DEPART- 
MENT OF BOTANY, COLUMBIA UNIVERSITY 

1. MEMOIRS OF THE DEPARTMENT : 

Vol. 1. A Monograph of the North American Species of the Genus 
Polygonum (1895). By John Kunkel Small, Fellow in Botany, 1893- 
1395 ; Curator of the Herbarium, 1895-1898. 

Quarto, 178 pages, 84 plates. Price $6.00. 
Vol. 2. A Monograph of the North American Potentilleae (1898). 

By Per Axel Rydberg, Fellow in Botany, 1896-7. 
Quarto, 224 pages, 112 plates. Price $6.00. 

2, CONTRIBUTIONS FROM THE DEPARTMENT: 

Vol. 1. Nos. 1-25. 1886-1892. Price $5.00. 
Vol. 2. Nos, 26-50. 1892-1894. Price $5.00, 
Vil. 3. Nos. 51-75. 1894-1895. Price $5.00. 
Vol. 4. Nos, 76-100. 1895-1896. Price $5.00. 
Vol. 5. Nos, 101-125. 1896-1897. Price $5.00. 
Vol. 6. Nos, 126-150. 1897-1898. Price $5.00. 
Vol. 7. Nos. 151-175. 1898-1901. Price $5.00. 
Vol. 8. Nos. 176-. 1g01~(current). 

List of separate numbers available on application. 

3. A Text-book of General Lichenology (1896). By Albert 
Schneider, Fellow in Botany, 1895-1896. 

Octavo, 230 pages, 76 plates. Price $4.25 (cloth) ; $3.80 (paper). 
Published by Willard N. Clute & Co. Binghamton, N. Y 

The Department invites propositions relative to exchanges of her- 
barium material for any of the above named publications. Address 
Professor L. M. Underwood, Columbia University, N. Y. City. 

4. An Illustrated Flora of the Northern United States, Canada, and 

the British Possessions from Newfoundland to the Parallel of the 
Southern Boundary of Virginia, and from the Atlantic Ocean westward 
to the 102d Meridian (1896-1898). By Nathaniel Lord Britton, Profes- 
sor of Botany, 1891-1896; Emeritus Professor 1896-, and Hon. Addi- 
son Brown. 

Three volumes, royal octavo. Vol. 1, 612 pages; Vol. 2 642 
pages; Vol. 3, 588 pages; 4162 figures in the text, illustrating every 
species described. i 

Published by Charles Scribner’s Sons, New York. Price, in cloth, 

$9.00 for the three volumes; with the indexes and keys bound separ- 
ately, $10.00. 

5. Our Native Ferns and their Allies. (Sixth Edition) rgco. By 
Lucien Marcus Underwood, Professor of Botany, :896-. 

Duodecimo, 158 pages, 35 figures. Published by Henry Holt & 
Co. New York. Price $1.00. 

6 Moulds, Mildews, and Mushrooms. By Lucien Marcus Under- 
wood, Professor of Botany, 1896-. 

Duodecimo, 236 pages, 10 plates. Published by Henry Holt & 
Co. Price $1.50. 

7. A Text-book of General Botany (1897). By Carlton Clarence 
Curtis, Assistant in Botany, 1892-1895 ; Tutor in Botany, 1895-. 

Octavo, 360 pages; $7 illustrations, Published by Longmans, 
Green & Co. New York. Price $3.00. 



UNDERWOOD’S 

Moulds, Mildews and Mushrooms. 
A Guide to the Systematic Study of the F ungi and Mycetozoa and their 

Literature. Illustrated with ten heliotype plates, one colored. By 

Lucien M. UNDERWOOD. 

12mo. Pp. 236. Price $1.50 vez. 

Contains synopses of the genera of fleshy and parasitic fungi, with 

historical sketch of the study of mycology in America, and copious 

references to the literature of the subject. 

Sufficiently technical for accuracy, but intended to enable the 

novice to recognize the systematic position of the ordinary fungi of 
fields and woods. Particular attention is paid to the edible species. 

HENRY HOLT & Co,, 
29 West 23d Street, NEW YORK. 

Back numbers of the BULLETIN OF THE TORREY BOTANICAL 
CLuB wanted to complete files, as follows: 
Vol. 7 (1880) Nos. 1, 9. Vol. 14 (1887) Nos, 1, 2. 
Vol. 8 (1881) Nos. 2, 10, 11. Vol. 15 (1888) any numbers. 
Vol. 9 (1882) Nos. t, 5. Vol 16 (1889) Nos. 3, 4. 
Vol. 11 (1884) Nos. 1, 2, 3 Vol. 17 (1890) Nos.(4 8, 9, 10, 12. 
Vol. 12 (1885) Nos. 1, 2, 3. Vol. 18 (1891) No. 1. 

Contributions of duplicate numbers requested of members of the Club, Other 
possessing numbers invited to state prices, 

ADPRESS TORREY BOTANICAL CLUB, 
CoLumBia UNIVERSITY, NEW YORK CITY: 

The Flora of the Palouse Region. 
By Cuarves V. Piper and R. Kenr Beattie. 

Containing descriptions of all the Spermatophytes and Pteridophytes known to occur 
within twenty-one miles of Pullman, Washington, including a 

number of new species. 

Paper, 216 pages. Price, 65 Cents, postpaid. 
PUBLISHED BY THE 

Washington Agricultural College and School of Science, - 
PULLMAN, WASH. 
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Microscopes, Lenses, Cover Glasses and Slides, Forceps, Scalpels and Needles, 
“Laboratory Note Book” of high grade Drawing Paper with alternate blank 

and ruled pages. Glassware, Stains, Mounting Paper, etc. 

Cambridge Botanical Supply Co., 
CAMBRIDGE, MASS. 

Everything Useful to Botanists. 

Living Plants and Their Properties 
By Pror, J. C. ARTHUR, Purdue University, and 

Pror. D. T. MacDoucat, Sedford Park, New York City, 
Atimely book of 12 chapters dealing with the special senses of plants, development of irrita- 

bility, compass plants, sensitive plants, effects of cold, growth of leaves, significance of colar, com- 
parison of plants and animals, etc., in a non-technical manner. Original illustrations, interesting, 
comprehensive and thoroughly modern. Printed on enamelled paper, 30 illustrations, 242 +8 pages, 
marginal sub titles. Handsomely bound in cloth. Postpaid, $1 25. 

Send orders to Dr. D. T. MacDoucat, Bedford Park, New York City, or to Morris anv WIL- 
son, University Book Store, Minneapolis, Minn. 

COMMENTS. 
It is a collection of delightfully written essays on certain of the more important and interesting 

features of li ving plants m the broadest sense. I'he facts set forth are in all cases the latest resul s of 
investigationin the various lines, and the language is simple and non-technical.— P/ant World 

The book will make an admirable addition to the scientific alcove of every ptt lic library.—Prof. 
C E. Bessey. 

It is an interesting volume to all who care to know what science has recently discovered in the 
physiology and pathology of the vegetable kingdom.—New York World. 

A Text-Book of General Lichenology 
With Descriptions and Figures of the Genera Occurring in the Northeastern 

United States. 

By ALBERT SCHNEIDER, M. S., M.D. 
The only modern work on North American Lichens, including a discussion of their 

Morphology and Physiology, with a special reference to the phenomena of symbiosis. 
Large octavo, 230 pages, 76 full-page plates. Price in paper, net, $3.80; in cloth, 

$4.25. Sample pages will be sent on application, 

PUBLISHED BY 
WILLARD N. CLUTE & COMPANY, Binghampton, N. Y. 



PUBLICATIONS 
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The New York Botanical Garden 

Journal of the New York Botanical Garden, monthly, illustrated, con- - 
taining notes, news and non-technical articles of general interest. Free to all mem- 

bers of the Garden. To others, 10 cents a copy; $1.00 a year. [Not offered in 
exchange.] Vol. I, 1900, viii + 213 pp., 5 plates, and 25 figures in text. 

Bulletin of the New York Botanical Garden, containing the annual reports 
of the Director-in-Chief and other official documents, and technical articles embodying 

the results of investigations carried out in the Garden. Vol. I, Nos. 1-5, 449 pp; 

3, maps, and 12 plates, 1896-1900. $3.00. No. 6, 232 pp., 20 plates. Free to all 

members of the Garden; to others, 50 cents. 

Memoirs of the New York Botanical Garden, Vol. t. An Annotated Cat- 
alogue of the Flora of Montana and the Yellowstone Park, by Dr. Per Axel Rydberg, — 
assistant curator of the museums. An arrangement and critical discussion of the — 
Pteridophytes and Phanerogams of the region with notes from the author’s field book — 

and including descriptions of 163 new species. ix -+ 492 pp. Roy. 8vo, with de- 
tailed map. Price to members of the Garden, $1.00. To others, $2.00. [Not 
offered in exchange. ] 

_ Contributions from the New York Botanical Garden. A series of tech- 
nical papers written by students or members of the staff, and reprinted from journals — 
other than the above, Price, 25 cents each. ; 

No, 1, Symbiosis and Saprophytism, by Dr, D. T. MacDougal. 

No, 2. New Species from western United States, by Dr. Per Axel Rydberg. 

No, 3. The dichotomous Panicums: some new Species by Geo. V. Nash. 

No. 4. Delphinium Carolinianum and related Species, by Dr. Per Axel Rydberg 

No. 5. Studies on the Rocky Mountain Flora—I, by Dr. Per Axel Rydberg. 

is ig 6. Notes and Descriptions of North American Plants I and IT, by Dr. J. K. 
Small, ; 

cick Blader Reproduction and Multiplication in Zrythronium, by Fred- 

No. 8. Two new Species of Grimmia from Montana, by R. S. Williams. 
No 9, Studies on the Rocky Mountain Flora—II, by Dr. Per Axel Rydberg. — 

No. 10, Studies on the Rocky Mountain Flora—III, by Dr. Per Axel Rydberg 

de oe 11. Life-history of Schizea pusilla, by Elizabeth G. Britton and Alexandrina 
aylor, 

No. 12. Studies on the Rocky Mountain Flora—IV, by Dr. Per Axel Rydberg 

No. 13. Further Studies on the Potentilleae, by Dr. Per Axel Rydberg. 

No. 14. Studies on the Rocky Mountain Flora—V, by Dr. Per Axel Rydberg. 
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MEMOIRS OF THE TORREY BOTANICAL CLUB. 
A series of technical papers on botanical subjects. Established 1889. Price, 

_ $3.00 per volume. Separate numbers supplied at following prices which are strictly 
net. The Memoirs are not offered in exchange. 

Volume 1, No. 1-—Studies of the Types of various Species of the genus Carex. 
By L. H. Bailey. Price, $1.00. : 

* No. 2.—A List of the Marine Algz hitherto observed on the Coasts of New 
ioe Jersey and Staten Island. By Isaac C. Martindale. Price, 50 cents. i 

No. 3—An Enumeration of the Hepatice collected by Dr. H. H. Rusby in> 
South America, with descriptions of many new species. By Richard Spruce. Price, 
75 cents. zs 
: No. 4.—On Seedless Fruits. By E. Lewis Sturtevant. Price, 75 cents. ; 

ee _ Wol. 2, No, 1.—On reserve Food Materials in Buds and surrounding Parts, s 
__ with two plates. By Byron D. Halsted. (Only sold with full volumes, ) 

No. 2,—Contributions to the Botany of Virginia, with two plates. By Anna- 
~ Murray Vail and Arthur Hollick. Price, 75 cents. 
No. 4.—A Monograph of the North American Species of the Genus Polygala, 
i By William E. Wheelock. Price, 75 cents. 
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‘itory.. By John K. Small and A, A. Heller. (Only with full volumes. ) 
No, 2.—A Revision of the North American Naiadacee with illustrations of all — 
the species. re Thomas Morong. Price, $2.00. 4 

ae No. 3.—An Enumeration of the Plants collected in Bolivia by Miguel Bang. © 
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cc Ve o. 1.—Index Hepaticarum. Part 1, Bibli h By Lucien M. — 
Underwood. Price, 75 cents. me tae Bee! 
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1892. By John K. Small and Anna Murray Vail. Price, 50 cents. Re ais 

_ _No, 3.—An Enumeration of the Plants collected in Bolivia by Miguel Bang—Il. 
‘By Henry H. Rusby. Price, socents. 
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Thomas Conrad Porter 

By N. L. BritTTon 

(WitH PortRAIT) 

Professor Porter died suddenly at his home in Easton, Pa., on 
the evening of April 27, 1901. He was born at Alexandria, Pa., 

January 22, 1822, and was thus over seventy-nine years of age. 

His end was painless ; he was writing a letter when the stroke 
came that ended his long and valuable life. 

His boyhood was spent at Alexandria and at the Harrisburg 
Academy, Harrisburg, Pa. He was graduated from Lafayette 
College in 1840, and received the degree of Master of Arts from 
that institution in 1 843, after studying theology fora time at Prince- 

ton Seminary. He was pastor of the Second Reformed Church 
at Reading, Pa., from 1848 in 1849 and in 1848 was elected to 
the professorship of natural. sciences in Marshall College, Mer- 
cersburg, Pa., and subsequently upon the union of that institution 

with Franklin College forming the present Franklin and Marshall 

College, he occupied the same chair until 1866, in which year he 

accepted a call to the Jesse Chamberlin professorship of Botany in 
Lafayette College, Easton, Pa., which he held until January, 1897, 
teaching also zoology and general” geology, thus having served 

the institution for 30 years. At this time he retired from active 

Professional duties, but retained a connection with Lafayette as 
Emeritus Professor, Dean of Pardee Hall, and Curator of the 

Botanical Collections, until his death. 

369 
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The degree of Doctor of Divinity was conferred upon him by a 

Rutgers College in 1865, and that of Doctor of Letters by Frank- f 

lin and Marshall College in 1880. As early as 1840 he began : 

the collecting and critical study of the plants of his native State, 4 

and this work was continued almost without interruption to the 

end of his life. He has thus brought together one of the most 

complete and representative State herbaria yet formed, which Lafa- 

yette College will doubtless prize as one of its choicest scientific 

assets. He was in correspondence with nearly everybody inter- 

ested in native plants in Pennsylvania during his time, and in per- s 

sonal codperation with most of his correspondents, stimulating in- . 

terest in natural objects and natural phenomena in a most valuable _ 

way, as he was always willing to supply freely any information at 4 

his command. He personally explored, at one time or another, : 

nearly all portions of the State; he was a profuse collector, and a ; : 

liberal distributer, hence nearly all the permanent herbaria of the 5 

country have been enriched directly or indirectly by specimens 2 

prepared and named by him, and many have found their way to 

Europe. He has long had in preparation a volume recording the 

local distribution of the flora of Pennsylvania. This has been posted 

up with the numerous new discoveries made by himself and others, 

and has for several years been essentially ready for publication, but 

Dr. Porter’s ambition was always to make it more and more com- 

plete and consequently the more valuable ; so much interested was 
he in this research that he has provided for its ultimate publication — 

in his will. ia 

In 1846 he explored northern Georgia in company with the — 
distinguished naturalist, Dr. Joseph LeConte, of Philadelphia, and — 

brought back a noteworthy collection of botanical specimens, ao 
number of which proved to represent species new to science ; this j 

became the nucleus of his general herbarium, which was continu- , 
ously increased by his personal collections in various parts of 
the United States and numerous exchanges with American and 

European botanists, until it became one of the important accumu- 

lations of specimens in the country. It was, most unfortunately, 

somewhat injured by the incendiary fire which seriously damaged — 

the Pardee Hall of Lafayette College in 1897, but it still remains 
a notable collection ; this herbarium contains the records of his 
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important pioneer work in the study of the Rocky Mountain flora 
in connection with the U. S. Geol. and Geog. Survey of the Ter- 
ritories in 1869-74 under Dr. F. V. Hayden, and these speci- 
mens are historically important inasmuch as comparatively few 
duplicates were obtained. Dr. Porter visited Wyoming and Colo- 
rado while engaged in this study in company with his friend Dr. 
Joseph Leidy, of Philadelphia. 

Dr. Porter’s generous codperation in the work which it has 
fallen to the writer to direct has been of the greatest assistance. 
I first made his personal acquaintance in 1878, when beginning the 
bringing together of materials for the Preliminary Catalogue of 

New Jersey Plants, published by the Geological Survey of that 
State in 1880, Learning that this work was in progress he promptly 

offered to put at my disposal all the notes and specimens accumu- 
lated by him during many years of observation of the flora of the 

_ Delaware River valley and these served to notably improve the 

records of local distribution and habitat of the plants of the State. 
During the ten years from 1880 to 1890 while the further botanical 
exploration of the State was going forward, preparatory to the 

publication of the Catalogue of Plants, in the final reports of the 

State Geologist the late Geo. H. Cook, Dr. Porter and I were in 

constant communication, and he joined me in many collecting trips 

besides making numerous individual visits to various parts of the 

State in the interests of this work. 
_In 1890, when I commenced writing “Illustrated Flora” this 

cooperation was enthusiastically continued and many of the new 

facts brought out in that book were obtained from studies with ~ 

him in the field or in his herbarium ; his advice and aid were also 

freely given during the work for the establishment of the New 

York Botanical Garden, and he supplied up to the time when fail- 

ing health restricted his activity many valuable specimens for the 
collections of that institution. Dr. Porter also contributed much 
to the building of the botanical collections of the Academy of 

Natural Sciences of Philadelphia. During the life of the late Dr. 
Asa Gray he was in constant communication with him relative to 

the progress of the “Synoptical Flora of North America,” and 

his herbarium was greatly enriched by contributions of Dr. Porter's 

_ Notes and specimens ; his codperation with Dr. Torrey is also evi- 
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denced by the numerous specimens preserved in the herbarium of 

Columbia University. 4 

Enough has been said in the preceding paragraphs to indicate 

the bent of Dr. Porter’s botanical activity. He was primarily a 

cooperator in the work of other students; his tendency was to 

help others, and this almost over-generous nature militated against 

his own original work becoming as prominent as its importance 

warranted. His very sociable personality further illustrates this 

tendency ; he disliked to be alone and his best observations were 

always made in the company of others. He never missed an op- 

portunity of participating in the field excursions of the Torrey 

Club or of the Philadelphia Botanical Club, both of which organi- 

zations claimed him as an honored and active member, and whose 

formal meetings he occasionally attended. He was a fluent and 

forceful speaker and his addresses received the closest attention. 

Dr. Porter’s knowledge of plant habitats and environment 

drawn from many years of close observation was remarkable. 

Over and over again I have known him to remark that a locality 

visited for the first time, was a ‘“‘likely place” for certain species 

to grow and the chances were all in favor of the plant being found 
within the next few minutes. The terminology and philosophic 
methods of modern ecology came in too late in his life for him to 

appreciate their true value, but his knowledge of the facts on which 

that science is based was wonderfully broad. 
In recognition of Dr. Porter’s services to botanical science the 

genera Porterella in the Lobeliaceae and Porteranthus in the 

Rosaceae, have been dedicated to him ; species or subspecies have 

also been named in his honor in the genera Gymnolomia, Aster, 

Viola, Panicum, Muhlenbergia, Calamagrostis, Bromus, Eriogonum, 
Ranunculus, Crataegus, Senecio, Desmatodon, Orthotrichum, and 

others. His published botanical papers include over fifty titles. 

He described as new to science species or subspecies in the 

genera Aster, Solidago, Carex, Avena, Melica, Calochortus, Habe- 

naria, Boehmeria, Anemone, Clematis, Arabis, Fragaria, Geum, 

Prunus, Trifolium, Astragalus, Gerardia, Eupatorium, Lacinaria, 

Aplopappus, Erigeron, and Cyperus. 
While botany is the science in which his life work will most 

permanently be recorded, it was by no means the only study in 
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which he was interested. Reference has already been made to his 
theological training, and his interest in the subject was continued 
throughout his life, he frequently being called on to preach after 
his early pastoral duties had been exchanged for those of his pro- 
fessorship. Geology and zodlogy each claimed a share in his at- 
tention, and in these sciences as in botany he contributed many 
new facts to students and to investigators of his acquaintance, be- 
sides carrying on the pedagogic work in them at Lafayette College 
during a series of years. Literature was not neglected ; it indeed 
was one of his favorite pursuits, and its enjoyment was shared by 

his wife, who died only a few weeks before him. His greatest 
prominence in literary fields came from his contention in 1858, im- 
mediately after the first publication of Professor Longfellow’s poem 

‘‘ Hiawatha,” that its inspiration was derived from the ancient 
Finnish epic, the Calevala. Dr. Porter publicly maintained that 
the New England poet had “transferred the entire form, spirit 
and many of the striking incidents of the old Finnic epic to the 

North American Indians. The resemblance is so close that it 
cannot be accidental, and that without the slightest acknowledg- 
ment of the source of his inspiration.” This statement provoked 

much controversy, but Dr. John M. Crawford maintains that it is 

true. 



The Anatomy of Phoradendron villosum Nutt. 

By W. A. CANNON 

(WitTH PLaTEs 27, 28) 

The California species of the American mistletoe (P. vi//osum), 

in the vicinity of Stanford University, is found on several kinds of 

evergreen and deciduous trees, among which are the following: 

Common locust (Robinia pseudacacia), Lombardy poplar (Populus 

nigra), species of willow, and the Roble, Douglas, Encina, and 

Kellogg oaks (Quercus lobata, Q. Douglasii, Q. agrifolia and Q. 

Kelloggit) and it has been reported from Chico, California, as oc- 

curring on the cultivated peach. The parasite is abundant on the 

Roble oak, and since the latter is common in the vicinity of the 

university, it was chosen to study as the host. 

The present paper deals merely with the anatomy of the mistle- 

toe, but it is intended that it shall be followed as soon as convenient — 

by a contribution from the Botanical Laboratory on the biology of - 
the plant. 

- The material was collected mainly in the spring and early sum- 

mer of 1899. It was killed with alcoholic corrosive sublimate, — 

and all of the sections were cut by hand. 
This study was carried on under the direction of Dr. G. i 

Peirce, to whom I take pleasure in expressing my gratitude for his 

great helpfulness in this, and in other work. 

I. THe Lear 

The leaves of the mistletoe are borne in alternating pairs on 

stout stems, which arise from the host at varying angles in respect 
to the horizon, and consequently in reacting to the light, the leaves - 
assume a more or less vertical position and become bent in petiole : 
and blade. They are relatively thick, of a yellowish-green color, | 
and are markedly brittle. There is a regular gradation in the size 
of the leaves throughout the younger portion of the plant, so that 
it is impossible to assign most of them to a definite season’s growth. < 
The mature ones measure 3.25—4 cm. in length by 2. 5 cm. in 
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breadth. The youngest leaves which may be seen in early spring 
measure .3 by .75 cm., while the next older ones are I-1.2 5 by 

1.75-2.25 cm. There isa like difference in measurement between 

the second and third sets of leaves, and also, the differences in area 

of the first two seasons’ leaves are generally paralleled by a differ- 
ence inthickness. The leaves do not increase in thickness after the 
second season. 

The tips of the youngest leaves are projected beyond the 

growing point of the stem, and their dorsal surfaces are. closely 

pressed together. The surfaces thus in contact are inaccessible to 

the light and are colorless, while exposed surfaces take on the color 

characteristic of the plant. A cross section of sucha leaf shows that 

it has a well-defined epidermis, and a mesophyll composed of simi- 

lar cubical cells with small intercellular spaces. The cuticle of the 

dorsal surface is noticeably thinner than that of the ventral (Fig. 3) 

and this, like the coloration, may be in some manner associated 

with the length of exposure to the light. A relatively large num- 

_ ber of epidermal cells on both sides of the leaves are prolonged 

into long trichomes with bulbous bases, and both trichomes and ~ 

epidermal cells are well filled with finely granular protoplasm and 

and are provided with large nuclei. The cells of the mesophyll, 

in the second season, become elongated and palisade-like, and it is to 

the lengthening of the mesophyll cells in a direction at right angles 

to the surface of the leaf, that the increase in thickness, spoken of 

above, isdue. (Fig. 4.) In this regard P. villosum recalls Viscum 

album. * The increase in thickness from the first to the second 

season is as the ratio 1:2. + The measurements are .4 mm. for 

the first, and .79 mm. for the following season. As the leaves 

mature the cell walls become pitted, a large number of them are 
found with crystal aggregates (calcium oxalate), and prominent 

intercellular spaces are developed. Another characteristic of the 

old leaf is the kind and position of the stomata. The stomata, 

which are found on both sides of the leaves, are of the xerophytic 

type described and figured by Schimper, t and while they are con- 

* Marktanner-Turneretscher, Sitzungs. d. k. Akad. d. Wissen. Math.-Natur. 

Classe, 91 : 5 Heft, May, 1885. 
t Warming, Pflanzengeographie, 302. 
t Schimper, Pflanzengeographie, 7. 
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siderably sunken beneath the surface they are less so than those 

ofthe stem. In comparing the stomates of the mistletoe with those 

of the oak in regard to size and number, it is found that those of 

the former are about twice as large (Fig. 2) and only approximately 

half as many to a given area as those of the latter. The number of 

stomates per square millimeter on each surface of the mistletoe 

leaf is about 40, while on the oak, where they occur on one side | 

only, there are about 80. 

The conductive system of the leaf is poorly developed and the 

tracheids at the ends of the leaf traces are not swollen as in Lor- 

anthus, and to some extent in Viscum.* No water reservoirs, such 

as are described by Marktanner-Turneretscher for Viscum, the 

presence of which is denied by Solereder, + are to be found in P 

villosum. 

The color given to the mistletoe by the cuticle, which was 

spoken of above, has led to a supposition that there is a peculiar 
quality of chlorophyll in the plant that is in some manner asso- 

ciated with its parasitic habit. This is not at all the case. 

The external color of the plant is entirely due to the coloration of 
the cuticle, and the chlorophyll, as far as I could determine, 

was quite normal. I tried to dissolve out the coloring matter 
from the cuticle by using the common solvents and thus learn its 
nature, but in this I was quite unsuccessful. 

The leaf of the mistletoe is mechanically very weak. This is 
partly due to the poor development of supporting tissue, but 
chiefly to the prominent intercellular spaces. If a leaf is broken ' 
in two, and sections are cut at right angles to the fracture, it will 
be seen that the line of fracture passes between the cells, or that, 
in other words, it coincides with the intercellular spaces. It is 
likely here as in the stem that perhaps the main element of 
strength lies in the unusual development of the outer epidermal . 
wall, the cuticle. This will be spoken of again later in this paper. 

2. THE STEM ; 
A cross section of a young stem shows a wood cylinder made 

up as usual of conductive tissue, medullary rays, wood paren- 
* Marktanner-Turneretscher, 1. c. 

Tt Solereder, Anatomie der Dicotyledonen. 
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chyma, and pith, and also, a cortex with a well-defined epidermis. 
The young epidermal cells are cubical in form, but as the stem 
increases in diameter they and the underlying cells for some dis- 
tance become much flattened. The lateral and internal walls of the 
epidermal cells bear numerous pits (Fig. 6). Some of the outer 
cells project as trichomes and some are modified to form stomata 
which are deeply sunken in the older parts of the stem (Fig. 5), 
and are of the xerophytic type, the stomata of which are placed 
longitudinally. 

The cortex of the young stem is composed of thin-walled 
cells with intercellular spaces. As the stem becomes larger the 
walls of these cells increase in thickness until in the older parts 
they are relatively very heavy. They, at the same time, develop 

numerous pits. The intercellular spaces also in the older stem 
take on the characters which we have seen to be so pronounced 
in the leaves. Groups of grit cells and cells bearing calcium oxa- 
late crystals are noticeable characteristics of the old stems. 

Within the cortex of the young stem is a ring of several fibro- | 
vascular bundles, of the open collateral type, separated by medul- 

lary rays. A group of hard bast fibers, which are derived from 

the pro-phloém, is found inside of the pericycle exterior to each 
bundle. Subsequently no hard bast is formed in the stem. Also, 

on the inside of each bundle opposite the group of hard bast 
fibers, is another group of hard bast-like fibers. These two 
groups of sclerenchymatous tissue can be recognized in the old 
stems although in these they occupy but a small proportion of 
the entire area. The first definitive wood elements to be recog- 

nized are the ringed tracheids, and later reticulated tracheids, 
which with the growth of the stem become changed into tracheid- 

like ducts by the reabsorption of the division walls. But the form 

of the tracheids of which the ducts are composed is clearly recog- 

nizable. Associated with the ducts are elongated cells, which 

become thick-walled and form the wood fibers of the xylem. 
When these fibers are young they present much the appearance 
of slime canals. The contents of the fibers give the sugar reaction 

with Fehling’s solution, and in the younger ones, the walls are 
cellulose. In all old fibers, however, these walls are lignified. If 
the fibers function as slime canals at any time they probably cease 
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to do so when the change in composition of the walls takes place. 

It should be said that the slime canals in Arceuthobium are of quite 

different character, and also that they entirely, or for the most part, 

occur in the cortex of the stem. Short cells with heavy, pitted 

walls form the wood parenchyma and constitute a relatively large 

proportion of the wood elements. Attention may be called here 

to the structure of the wood cylinder as regards mechanical 

strength although that will be considered more fully below. The 

element of strength, the relatively large number of fibers, of the 

oak stem, is seen to be wanting in the mistletoe, and those kinds 

of cells which do not contribute primarily to the strength of the 

stem, the wood parenchyma, and which are present in a small 

amount in the oak, are again the most abundant in the mistletoe. 

The pith of the young stem is composed of cells which are quite 

like those of the medullary rays and of the cortex, but in the old 

stem they become heavily walled, and because of the presence of 

pits, have a peculiarly ragged appearance in cross section. And 

it should be said that perhaps the most striking character of the _ 

_ stem is the presence in the pith and cortex, mainly in the pith, of 

heavy walls and of correspondingly deep pits. 
The stem of this mistletoe, like the leaf, is mechanically very 

weak. A comparatively small amount of force is needed to snap 
it in two, and this weakness is in a measure independent of the size 
of the stem. The reason for the brittleness can doubtless be found 
in its structure. Among the factors that make for this condition 

may be counted the great number of crystal-bearing cells, the 
large number of grit cells, the presence of prominent intercellular 

spaces, and of deep pits in the walls of the parenchymatous cells. _ 

And to these may be added also the absence of secondary bast 

fibers, the small number of wood fibers present, the peculiar tra- 
cheid character of the wood ducts, and the relatively large amount — 

of xylem parenchyma. The greatest single source of strength is 
probably the outer wall, the cuticle, of the periderm. Tf the cuti- — 
cle is carefully removed for a short distance, say 5 cm., from a - 
portion of the stem, the end of which is firmly secured, and © 

weights are placed on the free end, the stem will bend and finally 
break in the region from which this has been removed. The in- 4 

influence of the weights will hardly be observed in other parts of 
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the stem, and will scarcely affect a similar one from which the 
cuticle has not been removed. Further, if the fracture of the 
mistletoe stem be compared with that of an oak a difference char- 
acteristic of the structure of the two may be seen. The mistletoe 
stem breaks straight across with no tendency to split, while the 
oak breaks irregularly and splits at frequent intervals. 

3. THE HausTorIia 

The mistletoe is attached to its host by haustoria, which in 
structure and in function show evident differentiation. The young 

haustoria ramify in all directions in the cortex of the host and they 
may even quite encircle the central cylinder.* From these others 
turn sharply toward the center of the host branch, and become 
partly enclosed by it. These latter are the so-called sinkers of the 

parasite. Upon a considerable increase in diameter of the cortical 

haustoria, the cells of the cortex of the host, which are outside 

of the haustoria, gradually loose their contents and die and the 
haustoria are in this manner exposed to the air. They undergo 
considerable change in structure inthe meantime. There are thus 

three easily distinguishable sorts of haustoria, which, for conven- 
ience I shall refer to as cortical haustoria, sinkers, and aérial haus- 

toria. 

The youngest cortical haustoria are composed throughout of 
thin-walled parenchyma. All of the cells are densely filled with 

a coarsely granular material which gives a starch reaction. While 

the cells of the interior of the haustoriaare pretty much alike, those 
corresponding to the epidermis are somewhat differentiated. In 

some portions of the haustoria the outer cells appear much like 

typical epidermal cells, and in others, at the growing parts, they 

are much elongated and are papilla-like (Fig. 9). The latter recall 

those in the region of the young haustoria in the dodder,+ as well 

as the epithelial cells in the scutellum of grasses, | and they appear — 

to have a function analogous to both. The elongated cells of the 

mistletoe haustoria secrete a solvent that is capable of digesting 

*In Viscum the haustoria do not surround the stem of the host. Kerner and 
Oliver, Natural History of Plants, 208. 

T Peirce, Annals of Botany, Sept., 1893. 
t Lermer and Holzner, Beitrage zur Kenntniss der Gerste. Munich, 1888. 
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most, although it would seem not all, of the cortical tissues of the 

host. These cells contain finely granular protoplasm, and nuclei 

which are larger than those in the interior of the haustoria. The 

host cells which are adjacent to those of the haustoria are rich in 

food material and they stimulate to great activity the epithelial 

haustorial cells just described. The adjacent host cells show evi- 

dent signs of breaking down, and usually a small space intervenes 

between them and those of the parasite. It has already been 

stated that the epithelial cells appear to be unable to dissolve 

certain of the host tissues; these are the sclerenchyma of the 

oak. The form and size of the digestive cells vary with the 

changes in structure of the host cells. The former are relatively 

long when the host tissues furnish them with an abundance of food, 

but they become short and cubical when the adjacent host cells 

are poor in food as, for instance, when they are near the surface of 

the host stem. In the latter case the epithelial cells insensibly 

merge into the more typical epidermal cells. Not only is the 

shape and size of the epithelial cells dependent on the character 

of the adjacent host tissue, but it will soon appear that the rami- 

fications of the haustoria through the cortex are also dependent on 

the same factor, because the epithelial cells make clear the way 
for the advancing haustoria. 

The tissues within the epidermis of the cortical haustoria be- 
come differentiated early into a central conductive system and 4 
surrounding cortex. The cortex is composed of thin-walled cells 

with intercellular spaces. These cells, like those of the cortical 

haustoria in general, except the conductive system and the epithe- 
lium, are well filled with coarse grains of starch. Grit cells are 

present in the cortex, but it is not possible in every case to say 

whether they originated in the cortex of the host or that of the 

parasite. Sections of young cortical haustoria frequently show 
numerous masses of fully-developed grit cells in the midst of young — : 

and thin-walled parenchyma, and such grit cells have been Sur- — 

rounded, but not digested by the epithelial haustoria cells and come 
finally to lie wholly within the tissues of the parasite. 

The conductive tissues of the cortical haustoria are developed ii 

late and possess elements which resemble analogous portions of 4 
the stem. Ducts appear in what may be termed the central cylin- 

a 
ue 
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der, and cambiform cells occur between the cylinder and the cor- 
tex. The cortical haustoria do not begin secondary growth until 
they cease to function as food absorbers and serve the parasite as 
food conductors, and to some extent as food reservoirs. With 
this change in function appears a change in structure, and the cor- 
tical haustoria pass over into the aérial haustoria which will be 
spoken of later. 

Before examining the structure of the haustoria of the mistletoe 
further it will be best to briefly glance at the main characters of 
the structure of the host branch (Roble oak, Quercus lobata) on 
which the parasite grows. 

The oak branch is made up of a central cylinder surrounded 
by a cortex. The cylinder is composed of a relatively large num- 
ber of fibers, of a small amount of wood parenchyma, of radiating 

medullary rays, and intermingled with other wood. elements, espe- 
cially in spring wood, are also large and small tracheae, or ducts. 
The wood parenchyma and medullary rays are living cells and are 
well supplied with food. The ducts are lifeless and serve for the 

transport of food materials in solution, which have been taken by 
the roots of the host plant. Most of the prosenchyma cells have 
scarcely any lumen and are lifeless, and it may be said in passing 
that the oak owes its strength to the relatively great amount of 

wood fibers of the wood cylinder. As indicated above, the wood 

fibers of the mistletoe are present in relatively small numbers, and 
in this connection a comparison of the two sorts of stems is of in- 
terest. 

The cortex of the oak is made up of small parenchymatous 

cells which are compactly set together, of several concentric rings 

of sclerenchymatous fibers arranged in groups, and of scattered 

grit cells. Instead of an epidermis, as in the mistletoe, the oak has 

a few layers of cork which are derived from a superficially placed 
cork cambium. A meristematic zone of cells, the cambium, sepa- 

rates the cortex from the central cylinder. The outer fibers are 
lignified, but the inner are not uniformly so. The grit cells are 
also lignified. Of these tissues, the parenchyma and the meriste- 

matic region are richly supplied with food, and it is among the 
cells of these that the cortical haustoria of the parasite ramify. 

Taking up now the growth of the haustoria in the cortex of 
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the host and their later development into sinkers, it will be seen 

that the haustoria seek only those cells which contain food ; they: = 

are chemotactic, and this may be called the positive element in the — i 

growth of the haustoria. The negative element is found in those 

host cells which are either poor in food, or furnish mechanical re- 

sistance to the progress of the haustoria, or both. The cells to- 

ward the periphery of the branch would represent the first, and the 

grit cells and fibers the second conditions. How masses of grit 

cells may affect the growth of the haustoria has already been 

touched upon. It was found, however, that owing to the character- 

istic form of these cells the haustoria could envelop them with their 

own tissues and flow past them, the course of growth not being 

changed by their presence. The case is somewhat different in re- 

gard to the fibers in the cortex of the oak, and they are an im- 

portant factor in directing the growth of the cortical haustoria as 

well as those haustoria which penetrate into the xylem of the host. 

The position and number of sinkers are toa great degree, and 

perhaps wholly, controlled by the permeability of the inner ring 

of fibers to the haustoria. From the outer cortical cells of the — 

host the haustoria grope between masses of fibers which compose 

the outer ring of sclerenchyma to the parenchyma within (Fig. 13), 
and in a similar manner through the second and each ring of fibers 

and parenchyma in succession until the inner ring is reached, and 

the haustoria pass between the gaps in this ring and penetrate the 

bast and become transformed into sinkers. In every instance the 

haustoria pass from an area poorer in food to one richer, and they — 

are led in this manner to a position opposite the medullary rays S° 
that with an increase in diameter of the host stem they are in posi- 

tion to supplant them. Such in brief is the origin of the sinkers. 4 
A young sinker is in no respect different from any other part of © 

a cortical haustorium. It originates on that part toward the wood | 

cylinder and, as has just been stated, becomes a sinker by penetrat- 

ing between some gap in the inner fiber ring of the host cortex. 

When the phloem of the host is reached, and especially the cambium, 

the cell walls of the sinker become somewhat heavier and the end — 

cells shorter than corresponding ones of the cortical haustoria (Fig- 

10). The host cells just in front of the tip of the sinker in the cam- 

bium or in the bast present a curved appearance as if under pres~ 
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sure. It is not likely that the sinker absorbs the adjacent tissue of 
the host to any extent because no evidence of this was seen, and, 
further, there is an absence of epithelial cells, or of cells having 
that general character, in the sinker. The cells of the young 
sinker which correspond in position to epithelial cells of the corti- 
cal haustoria are cubical, and thick-walled. No cells in mature 
sinkers exhibit epithelial characters ; the change in structure and 
in function of these cells takes place in the meristematic region of — 
the host. 

A cross section of an oak branch to which a mistletoe is at- 
tached shows that the sinkers of the parasite take the position of 
the host’s medullary rays, and that the structure of portions of the 
sinker varies according to their relative positions. The part of the 
sinker which is in the cortex of the host agrees very well in struc- 
ture with the cortical haustoria, but that portion which is within the 
xylem has a different and a characteristic structure. The sinker 
taken as a whole is composed of a central cylinder anda surround- 
ing cortex. The central cylinder is, in both portions of the sinker, 
an almost uniform structure, but the cortex is variable. The cor- 

tex of that part of the sinker that is within the cortex of the host 
is composed of thin-walled cells and has few intercellular spaces. 
On the other hand, the outer part of the sinker cortex, which is 
within the wood cylinder of the host, has a denser structure, and 

is made up of heavy-walled cells with no intercellular spaces. 
The inner portion of the same part of the cortex is composed of 
thin-walled cells between which there are small spaces. Between 
the two sorts of sinker cortex just spoken of, and in a position 
approximately adjacent to the host cambium is the meristematic 

portion. Here the cells are brick-shaped, relatively small, and 

there are no intercellular spaces. The contents of the sinker cells 

appear to be almost entirely composed of starch in character re- 
sembling that of the cortical haustoria. The cells of the sinker 
cortex remain alive in the oldest material that I examined, and 
they probably die only as the parts of the host adjacent to them 
die. The walls of all of the sinker cells which are within the cor- 
tex of the host are lignified. 

The conductive tissue of the sinker is composed of a few spiral 
" and annular ducts which are enclosed by narrow, elongated thin- 
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walled cells. The latter are densely filled with finely granular 

matter the nature of which I did not learn. I did not succeed in 

demonstrating the presence of sieve tubes in the sinkers ; their 

existence may be questioned. The long, thin-walled cells of the 

central cylinder are gradually shortened, and their walls thickened, 

as they approach the end of the sinker, and they are there indis- 

tinguishable from the other cells that make up the tip. The ducts 

also, at the end of the sinker, merge into the cells that compose 

it, so that there is a gradual transition from the cells of the central 

cylinder to those of the end of the sinker. The cells at the end and 

on the margin of the sinker are in contact with the host ducts and _ ‘ 

the union is such a close one that there is apparently only one cell 

wall between them. The pits of the sinker are in apposition with 
those of the ducts (Fig. 11) and the status of the parasite as a 

partial, or water, parasite, is thus established. 

In the region of the cambium of the host, as has already been 

mentioned, the sinker cells are smaller and with thinner walls than 

those either toward or away from its tip. These cells have large 

nuclei and dense protoplasmic contents. They are typical meris- 

tematic cells. The thickness of this part of the sinker is some- 

what more than that of the cambium of the host adjacent to it. 

By the means of active cell division in the meristematic region OF: 

the sinker it is able to accommodate its length to the increasing 

diameter of the oak branch. And it is also possible that the ele- 

vation of the aérial haustoria from the host is in part accomplished 

by the same agency. 

Longitudinal and cross sections of the sinker in the region of 

its meristem show that the thin-walled conductive system does not 

unite with the phloém of the host, sieve-tubes do not unite with 
_sieve-tubes as in complete parasites. There is, however, a transfer 
of foods from the phloém of the host to the sinker as in the corti- 2 

cal haustoria, but it takes place by osmosis only, because there do 

not appear to be any cells of the sinker with epithelial characters. 
The sinker, because of the lack of cells for digestive purposes, does 
encroach upon the phloém of the host. This is shown by longi- a 
tudinal sections (Fig. 12). a 

The aérial haustoria are those cortical haustoria whicth have 

become more or less freed from the host cortex, are partly oF 
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wholly exposed to the air, and have undergone marked changes in 
structure and in function. As the cortical haustoria increase in 
bulk and occupy a larger and larger area in the host cortex, the 
flow of foods and food materials from the central to the more pe- 
ripheral portions of the cortex is gradually checked, and the outer 
cells of the host cortex die. The inner cells of the host cortex, 

however, remain alive, and may form cork cambium between the 

acrial haustoria and the xylem of the host. By the multiplication 

of the cortex cells beneath the aérial haustoria, a considerable pres- 

sure is brought to bear upon the haustoria, which is exerted in such 

a way as to tend to push them away from the host branch. A 

flattening beneath the haustoria of the host cortical cells in ques- 
tion shows this point very plainly. . 

Parallel to the decadence of the superficial host tissues a change 

is noted in the structure of the cortical haustoria. This is first 

seen in the epidermis. The outer walls of the epidermis become 

greatly thickened and take on the bronze color peculiar to the ex- — 

posed portions of the plant. This, especially the latter, applies to 

the parts of the epidermis which are exposed to the air. In sec- 

tions through the edge of the dying cortex and also through the 

epidermis of the haustoria, the formation of the cuticle as well as 

the deposition of the coloring matter in it, under the influence of the 

light, may easily.be seen. Except for the greater irregularity, the 

absence of trichomes and of stomates, the epidermis of the aérial 

haustoria agrees very well with that of the stem. 

The structure of the cortex of the aérial haustoria is also in 

the main like that of the stem, but the cells of which it is com- 

posed are more irregular in form and in size. Grit cells and crys- 

tal-bearing cells are present in the cortex. 
Cross sections of the wood cylinder of the aérial haustoria 

have a striking appearance, which is caused by the unsymmetrical 

growth of its members, the secondary growth in diameter taking 

place on one side, toward the outside of the stem of the host, 

more than on the other. The elements of the central cylinder of 

the haustoria resemble those of the stem, but the pith, the primary 

vessels and the central ring of sclerenchyma are wanting. The 

peculiar structure of many of the fibers, by which they resemble 

slime canals, and which was spoken of as occurring in the stem, 
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appears in the wood cylinder of the aérial haustoria. However, 

in the latter case the canals appear to be permanent. This point — ; 

needs further investigation. 

The phloém consists of bast parenchyma, of sieve tubes, and 

companion cells. The sieve plates were difficult to demonstrate. 

The primary hard bast bundles, typical of the stem, are, of course, 

not found in the haustoria. 

In comparing the mass of cortex with the mass of conductive 

tissue in the cortical haustoria with the same in the aerial 

haustoria we see a decided difference—the cortex preponderates in 

the former, the conductive tissue in the latter case. This is corre- a 

lated with the change which these haustoria have undergone in 

function. An index of this change is found in the contents of 

the cortex of the two sorts of haustoria. Starch grains are found 

in the cortex of the cortical, but they are not present to any ap- 

preciable extent in that of the aérial haustoria. That is, the 

cortex of the aérial haustoria has ceased to function as a food 

reservoir. The great development of conductive tissue iS 

also indicative of the change from an absorbing organ to a con- — s 

ductive one. | 

In concluding this account of the haustoria of the mistletoe it 

should be said that each of these kinds of haustoria are present 
in the older plants as well as in the young, and in this regard the 
American mistletoe does not agree with the Eurepean species i. 

(Viscum album). In Viscum there is a sort of tap root from : 

which the lateral roots, cortical haustoria, spring. Frank * does 
not mention the formation of aérial haustoria in Viscum and he in- 
timates that such, indeed, are not present, because he says that — 
the connections between the sinkers and the stem, the aérial haus- 
toria, are sooner or later broken. Although I have not made a : 
close study of the oldest plants, I believe from the manner of the 
formation and development of the aérial haustoria that in the — 
American mistletoe that connection during the life of the plant is 

never broken. This must necessarily be the case since the aérial 
haustoria become an integral portion of the stem. = 

* Frank, Die Pfilzplanzen, Krankheiten der Pflanzen, 1896, p. 530. 
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4. SOME BIOLOGICAL CONSIDERATIONS 

In concluding this sketch of the anatomy of the mistletoe it 
need hardly be pointed out that, whatever may be the nature of 
the stimuli, varying pressures or what not, which bring about the 
characteristic structure of the mistletoe, it is for the most part 
typical of xerophytes in general. It is to be pointed out however, 
that the extremely heavy walls of the parenchyma is a feature 
found in many leaves, and stems of herbaceous species, which live 
through one or more winters, or inclement seasons. Similar struc- 
tures are to be seen in coniferous leaves, as well as in leaves of 
some orchids such as Aplectrum. It is also to be said that such 
strength of wall would give rigidity to the stem during seasons in 
which turgescence in these cells is an impossible condition. 

In the consideration of the growth of the leaves it was shown 
that they did not reach the normal thickness until the second sea- 
son, and the mature size was not attained until an indefinite time 
after that. The youngest leaves are illuminated from one side, the 

ventral, only, and Fig. 3 shows very imperfectly that there is a 
corresponding difference in the time of development of the two 
parts. The portion toward the light appears to have a structure 
somewhat more fully differentiated than the opposite side. In the 
mature leaf both surfaces are equally exposed to the light, and 

show equal development. 

Among the many questions which come up for solution in a 
study of this kind, and which belong to the purely biological side 
of the general problem, may be counted those which concern the 
nature of the association of the mistletoe and the oak. Is the 
relationship between the two entirely of advantage to the parasite, 
or does the oak also derive benefit from it as is apparently the 
casein Viscum album ?* It is clear that at the season of the year 

when the oak leaves have fallen, and when the plant no longer 

makes food, the mistletoe might be called upon to give up a por- 
tion of the food, which it was manufacturing, to the support of the 
host. As far as I could learn, however, such is never the case. 

Material collected at such a time was examined and it was found 

* Gaston Bonnier, Sur I’assimilation des plantes parasites 4 chlorophyll, Comptes 
Rendus, Paris, 113 : 1074-1076. 
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uniformly that those parts of the parasite which are the reservoirs | 

of food contained apparently the usual amount, and that the adja-_ 

cent oak tissues did not show in any way that food passed to 

them in the manner described. When the structure of the parasite 

and its relation to the oak are considered it will appear that there is 

really little opportunity for such a transfer of foods. The parts of 

the mistletoe that contain food are either in contact with the life- 

less host cells (the ducts of the wood), or they are adjacent to 

host cells which, at the time, are dormant. 

The usual conception of the mistletoe as a semi-parasite, or a 

water parasite, is for the most part a perfectly correct one. But 

the degree of parasitism varies with the age of the plant, and with 

the portion of the plant under consideration, for although the main_ 

part of the parasite lives on the water and the mineral salts in 

solution which it gets from the conductive system of the host and 

the carbon that it gets from the air, a small portion of the cortical | 

haustoria depends upon the host entirely for its food and is there- . 

fore totally parasitic. The first assertion, that the degree of para- 

sitism varies with the age of the plant, remains to be demonstrated, 

but there seems little question that the seedling is a total parasite, | 

just as the cortical haustoria are. In this connection it may be of 
interest to point out how such a total parasite as Arceuthobium 

may have arisen. Arceuthobium lives in the cortex of its host, it 

gets food already elaborated, and its only appearance in the air is" 
when ‘it sends out the fruiting stalks. Now, if the American 

mistletoe should acquire the habit of remaining a longer and 
longer time after germinating in the cortex of the host, either 

because of difficulty in penetrating the xylem of its host, or for 
any other reason, it might gradually lose its power of carbon 

assimilation and become a total parasite like Arceuthobium. : 

The immediate effect of the parasite was not studied, but the 

ultimate effect, in all cases that came to my notice, is to cause th ; 

death of that part of the host which is beyond. There does not, — 
however, appear to be any such striking malformation as in the 

Arceuthobium, or in another species of Phoradendron that grows on 

the juniper (P. dolleanum). Viscum also causes the decay of the. 

host tissues and in this resembles Phoradendron villosum, but the 

effect is brought about in quite a different way. In Viscum the 
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sinkers that have severed their connection with the main part of the 
parasite through the death of the cortical haustoria, so choke the 
passages of the host’s conductive system that growth ceases and 
it eventually dies from starvation.* Inthe American mistletoe, on 
the other hand, the destruction of the host tissues is brought about 
by the living sinkers which, while still attached to the cortical, now 

become the aérial haustoria, occupy the places of the medullary 
rays (Fig. 8) and absorb so much water that the more distal por- 
tions of the host are starved. The position which the American 
mistletoe often occupies at the extreme tip of a limb is brought 
about in the manner described with the further note that the para- 
site may extend its haustoria to include within its grasp the branch 
of which the one on which it germinated was an offshoot (Fig. 7). 

COLUMBIA UNIVERSITY, March 13, 1901. 

Explanation of Plates 

PLATE 27 

I. A cross section of a leaf the same age as the leaf of Fig. 4, showing a 

Stomate, * 220. 

2. Surface view of stomata to show the relative size: O, oak, JZ, mistletoe, 

220; x 

3- A cross section made in April of a leaf of the first season: JD, dorsal surface, 
V, ventral surface, < 76. 

4. A cross section of a leaf of the second season made in the spring before the 
growth in diameter was completed. A few cells with calcium oxalate are shown, 76. 

5. A cross section of a stem of the same age as that of the following figure, with 
a characteristic sunken stomate, < 220. 

. 6, A section of a rather young stem showing the great development of cuticle, 
X 320. : 

7. Oak branch and mistletoe attached: m, mistletoe ; Ae, aérial haustorium ; 4, 
the branch upon which the mistletoe germinated, the end of which is indicated by the 
dotted lines. Two thirds natural size. 

8. A cross section of an oak branch with a mistletoe. The cortical haustoria have 
surrounded the wood cylinder of the oak, and sinkers penetrate it from every side; 5, 
Sinkers, )< (ca) 2. 

PLATE 28 

9. A section through the epithelial region of a cortical haustorium; /, parasite ; 
#f, host, 220, 

* Frank, 7. c. 
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to. A longitudinal section through the bast of the oak and the tip of a young 

sinker, the cells of which have for the most part lost their epithelial characters: P, 

parasite; “, host, 220. 

11. A longitudinal section of the tip of a sinker, radial of the wood cylinder of © 

the oak, which shows the apposition of the pits in the walls of the ducts and in those — 

of the outer cells of the parasite : S, sinker; O, oak; D, ducts of oak ; £, pits of host — 

and parasite in apposition, 320. 

12. A longitudinal section, partly diagrammatic, of sinker, cross section of the 

oak, showing the effect of the season’s changes in pressure of the oak wood cylinder; 

S, sinker ; C, cortex of oak with the fiber rings indicated by dotted lines; cam, oak 

cambium ; Sf, spring ; 57, summier wood. 

13. A partly diagrammatical sketch of cortical haustorium in oak cortex. Thear- 
row points to the center of the oak stem: /, parasite ; C, oak cortex ; Sc, sclerenchy- 

matous cells. 



A Project for Phytogeographic Nomenclature* 

By CH. FLAHAULT 

The role of botanic geography is relatively simple. Whatever 
may be the extent of the territory considered, it proposes to es- 
tablish statistics of the species which inhabit it, investigate their 
origin, their migrations and their present and former distributions. 
It is desirable that in immense countries like the United States of 
North America, or Russia, on a desert island or in a province, 

writers may be enabled to employ the same terms to designate the 
various subdivisions of importance without being misunderstood: 
Russian botanists divide all the European territory of the Czar’s 
empire into four regions; a recent author recognized six in the 
little island of Lesbos, the extent of which does not exceed several 
square kilometers. 

While it is unfortunate in some respects that the meaning of a 
word lacks precision, the subject itself explains enough of that 

which is in question to cause no serious trouble in the variation of 
the interpretations ; it is easy to return to the subject in question. 

This incoherency is the more to be regretted when it occurs in 

works on botanic geography. Phytogeography becomes more 

and more an exact science ; its principal aim is to make known the 

multiple relations of vegetation to an environment however va- 

ried. To express these relations it is important, then, that we 

have an all-sufficient vocabulary on which those interested would 

agree. This is an essential condition to all progress. Now, the 

greatest disorder prevails in works on the subject of nomenclature 

and on the subordination of geographic groups. Some use the 

Same term promiscuously for great extents of country and for ele- 

vated mountain zones. For some, zones are tracts of land char- 

acterized by forms of vegetation peculiar to plains, while regions are 

applied to the mountains; they say forest region, subalpine, al- 

pine, nival regions, etc. For others, regions are territories in the 

plains distinguished by peculiar vegetative and floral characters ; 

* Translation of a paper read by Professor Flahault at the International Botanical 

Congress, Paris, October, 1900. 391 
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region of the steppes, region of coniferous forests, etc. This idea 

of botanic region, so diversely interpreted, designates geographic 

units of a superior class, or it is not subordinated to others — 

according to the meaning given it, so that the names of regions, 

provinces, zones, districts, sectors, etc., designate very different 

things according to the authors who use them. 

A. Engler * has adopted a series of names for phytogeographic 

units of different classes; but he has not been followed by 

the majority of botanists, notwithstanding the authority of his 

writings, as possibly this series does not meet with the require- 

ments of a science which demands more and more precision. 

Without any doubt, in 1879, Engler did not pretend to regu- 

late a question of method, not wishing to establish a code of 

phytogeographic nomenclature, xe varietur. He intended, it 

seems to me, only to express clearly the facts which are the 

object of his memoir; he has chosen the terms that he employs, — 
simply because they appear the most convenient to him, without 

discussing all their advantages or inconveniences. : 
The time has come when it appears necessary that a technical 

terminology should be established or we shall no longer under- 

stand each other. A comparison of facts will be facilitated if we 

adopt a common basis and a sufficient uniformity of expression. 

We will be enabled to compare comparable units if we restrict 

the same name for units of the same value. We will be able under a 

these conditions to speak of the temperate regions with or with- 
out a dry season; we will be able to draw a parallel between 
the Mediterranean, Australian, Cape, Californian and Chilian 
regions, the desert domains of northern Africa, of western and 
central Asia, of Australia, of Colorado and Mexico, the district of 

the Vosges and of the Maures, the subalpine and alpine zomes of oe 

the Alps, the Pyrenees and the Caucasus, etc. Dr. O. Warburg, y 

at the geographic congress of Berlin insisted on the necessity of 

such an understanding as soon as possible. 
This article does not pretend to solve the problem ; but if the 2 

time has come for a statement, the Botanical Congress furnishes an = 

opportunity which must not be allowed to pass. It does not appe@t 

useless, at all events, to propose some principles and to advance 

* A. Engler, Versuch einer Entwicklungsgesch. der extratrop. Florengebiete. 

- 
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some ideas, in order to elicit thoughtful discussion, here and else- 
where. 

Phytogeographic nomenclature may be applied to two differ- 
ent things : 

1. To geographic and topographic substrata of vegetation, 
2. é., to geographic and topographic units, 

2. To vegetation itself, grouped in different ways, according to 
conditions of climate and environment, 7. ¢., to biologic units. 

Let us then direct our attention to the first. 

TI, NOMENCLATURE OF GEOGRAPHIC AND TOPOGRAPHIC UNITS 

It will be expedient to take as the basis of fundamental di- 

visions, essential facts which dominate all others and which are in- 
contestable in themselves and in their reactions on vegetable life. 

The general relations of vegetation to the fundamental condi- 
tions of climate need no discussion here. Prof. Drude* was right 
when he endeavored to represent the fundamental climatic data in 
such a way as to correlate essential biologic facts with their deter- 
mining causes. Our lithosphere may thus be subdivided by lines 
more or less parallel to the equator, into zones distinctly character- 

ized at the same time by climate and by the vegetation which is its 

expression. In cold countries there is a corresponding form of 
vegetation, plants of small size with highly developed underground 

organs, etc. ; plants which inhabit them resist very low tempera- 
tures doting their period of rest, and even during their vegetative 

period endure temperatures below o° C.; these are microthermal 

plants. In warm countries there are corresponding plants which 

require very high temperatures, perishing at ge or even at tem- 

peratures above freezing point; many of them have their activity 

scarcely interrupted. These are macrothermal vegetations. In 

temperate countries there are plants which undergo a periodical 
rest, and which alternately endure low. and high temperatures ; 
these are mesothermal. 

It is natural then to divide the terrestrial globe into cold, tem- 

perate and warm zones, as did William Schimper + following Grise- 
bach. Without becoming unintelligible, distinction may be made 

* Drude, Manuel, p. 69, pl. iv. 
Tt Schimper, Pflanzengeographie, 227. 

* 
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between the cold and temperate zones according to the hemisphere 

which they occupy. Prof. Drude has done this for the general 

grouping of the regions of vegetation in publishing sheet 46 of 

Berghaus’ Physical Atlas. 

This grouping is only of general value. It permits a first sep- 

aration, a division of the earth comprehensible to persons who are 

not prepared for special study. It is destined only to facilitate 

‘subsequent grouping, to render it even possible. The tropics are 

not the limits of the tropical flora; the Arctic circle does not in- 

dicate exactly where certain floras either commence or end; 

for which reasons it seems preferable to express the most impor- 

tant climatic character of each of these zones, to distinguish them 

simply under the names of warm, temperate and cold (in place of 

tropical, temperate and arctic). In this case, the word zone is 

used in the sense that is generally given it in French. 

The definition of zone exactly applies to these units of the first 

order ; they are divisions of the sphere’s surface included between _ 

two parallel lines ; this is the signification of the word as adopted 

by meteorologists, but it seems impossible to us not to apply it to. - 

the belts following which the mountain flora becomes divided. 

Another term cannot be found to replace it ; that is why this point 
will have to be reconsidered later. 

The great warm, temperate and cold zones are respectively 

divided into less important groups. Climatic causes combine in — 
each fundamental zone in different methods, to effectuate, on the | | 

whole, very different climates, to allow the development of vege- 

tation of varied aspect and composition. The differences in the 

character of vegetation of two neighboring countries explains the a 

dissimilarity of their climates, and their resemblance is the expreS- 

sion of their joint climatic factors. In other words, a like en- ~ 

semble of climatic conditions combining in the same way deter- — 

mines a like Zype of vegetation ; other conditions, or only another : 
division of the same conditions, give occasion for the development - 

of types of different vegetation. So it is that the vegetative type “ 

of our western Europe is that of the forest composed of trees with — 

deciduous leaves ; while that of eastern Europe is the steppe ; that — 
of the warm and constantly humid climate of the tropics, is the a 

forest which is always green. . 
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Thenceforth, the fundamental climatic zones divide naturally 
into large natural regions of vegetation. When studying the flora 
of the world, this division is the most apparent, and it is the most 
important. The great regions of vegetation are great climatic 
regions ; the map of the distribution of large natural groups coin- 
cides with the principal types of climate over the whole earth. 

Martius was the first to distinguish regions (Florenreiche).* 
A. de Candolle defined them with more precision.t The name 

has been generally adopted; there is then reason to follow tradi- 

tion. A more or less broad sense has been attributed to it. We 

think it would be expedient to give it the import which was attributed 
to it by Grisebach in his principal work. { The vegetative regions 
of Prof. Drude are the same. § So we say the Forest region of 

northern Eurasia, the Temperate forest region of western Europe, 

Mediterranean region, Eurasiatic steppe region. This is the proper 

meaning of the word in French; it expresses above everything a 

“large extent of country” (Littré). The great mountain masses 

considered as a whole and in their relations to the regions 

which surround them and to the entire terrestrial surface may also 

constitute natural regions. The entire group of the Alps consti- 

tutes the Region of the Alps; the Region of the Caucasus is dis- 

tinguished in the same way, also that of the Pyrénées, the /berian 

group and of the Balkans. It will be a question if, according 

to their relative importance and the relation of their vegetation 

to that of adjoining units, mountain groups of less importance 

should have the value of different subordinate units. So that 

we would say: the domain of the central group of France, 

domain of the Jura, austro-occidental domains, the central and 

eastern of the Alps; that we distinguish eastern, central and west- 

ern sectors of the Pyrenees, the Savoie, Dauphiné, Provengal and 

Maritimes sectors of the Alps, the districts of the Alberes, the 

Causses and the granitic Cévennes, etc. 
The different strata of vegetation which range in echelon over 

the declivities add a certain number of questions to those which 

* Von Martius, Historia Natur. Palmarum, 1: tab, geogr. III. and IV., 1831. 

t A. de Candolle, Introduction Géogr. bot., 1837- 

t Grisebach, La Végétation du Globe. 
% Drude, Manuel, p. 302. 
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make up the whole, projected, as it were, on the general surface 

of the globe, in diversifying biologic conditions and in multiply- 

ing phytogeographic problems. 

The great fundamental zones are subdivided then into vegetative 

regions which constitute the most important phytogeographic 

units. The idea of zones in general answers the need of synthesis 

and results from a consecutive comparison. The polar tundras 

appear to us a region contiguous to the forest region of northern 

Europe before we consider whether each of them should not be 

classed in a different superior group. 

It being so, and because it appears necessary to reserve the 

name of zone to express parallel belts following which the moun- 

tain vegetation is divided, it seems advantageous to give the name 

of Groups of Regions to the fundamental zones. 
So we would have a group of cold regions, one of temperate 

and another of warm regions ; the same could be said of groups of 

boreal, austral and tropical regions. 
It has been said that this primary grouping has for its prin- : 

cipal purpose the facilitating of a grouping of the second order; it 

is, therefore, arbitrary ; it suffices to make it good that it depends 

on evident and incontestable facts. 
Botanic regions may be subdivided into secondary circum- 

scriptions of variable extent in the determination of which the 
variations of climate are also secondary, but which depend ordi- 
narily on topographic and geographic conditions. 

Thus in the forest region of western Europe, the Atlantic 

Coast countries are clearly distinguished from the lowlands border- 

ing on the North Sea and from the valleys of the Rhine and Dan- — 
ube. The Mediterranean region south of the Pyrenees has not 

the same character as in France or in northern Africa. 
To these subdivisions of regions Prof. Engler has given the 4 

name province ; in many countries this word has an administra- 
tive or political sense so that its use would give rise to ambigul-_ : 
ties. The word Domain seems more appropriate. : 

In the forest region of western Europe there is distinguished 

then an Atlantic domain, a domain of the plains of northern conti- — 

nental Europe and one of central Europe ; in the Mediterranean re- a : 
gion there are the Iberian, the Mauritanian, French domains, etc. 



FLAHAULT: PHYTOGEOGRAPHIC NOMENCLATURE 397 

Domains themselves may be divided into sectors ; secondary 
climatic characters interpreted by vegetation will be taken into 
account, but the consideration of botanic elements of which we 
have not had to take account until now, also intervenes. When 
a portion of a region or a domain may be characterized by a 
certain number of plants which have entered from other countries, 
it would constitute a sector. In the Atlantic domain an Aqui- 
tanian sector may be distinguished where there are numerous 
species which have immigrated from the Mediterranean region, 

and where these fail, an Armorican sector ; in the French domain 
of the Mediterranean region, there is a Provengal sector where 
representatives from the Italian domain are abundant, Roussillon 
and Corbiéres sectors which have been invaded by Iberian species, 
notwithstanding the barrier of the Pyrenees; in the Iberian domain 
an Andalousian sector characterized by many Moorish species, 
etc. 

A new distinction may be introduced based either on geo- 

graphic or topographic causes or on the physicochemic character- 
istics of the soil influencing vegetation. 

District, such as we understand, it together with Prof. Briquet, 
corresponds to the Bezirk of Prof. Engler. 

Islands separated from adjoining land by more or less ex- 
tensive arms of the sea become characterized as districts by the 

appearance of endemic types. Ridges, exceeding the limits of 
vegetation, which separate valleys, tend to give to them special char- 

acters by preventing migration and in favoring endemism. Moun- 
tain ranges of a known mineralogic composition, isolated in the 
center of a group of different composition, may often be dis- 

tinguished as districts for the same reason, C. Schroter, John 
Briquet and Paul Jaccard cite excellent examples of such in the 
Alps. 

In the French domain of the Mediterranean region there are 
included the calcareous district of the lower Corbiéres, the siliceous 
volcanic rocky district of the Maures and the Estérel, while that of 

the Balearic Islands with their many endemic species, makes a very 

distinct district in the western sector of the Iberian domain. 

Subdistricts may also be distinguished if they prove useful after 

a careful analysis. It is possible that some day the opportunity 
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may be recognized of distinguishing two subdistricts in the district 

of the Maures and that of the Estérel, if with the mineralogic 

differences between the ancient and modern eruptive soils are cor- 

responding botanic differences, which have escaped us as yet. 

Prof. Briquet has distinguished several subdistricts in the western 

Alps and in the Jura.* In France for the same causes, and prob- 

ably in all countries of ancient civilization where the soil has re- 

tained the impress of history, botanic districts often coincide ac- 

curately with the ancient “country.” In mountain groups the 

subdivisions recognized by the inhabitants also represent the 

natural divisions of districts. The names of countries and of 

mountain groups which are used by the population may often be 

given to indicate districts or subdistricts without resulting error 

or ambiguity. 

The last term remains to be spoken of, that of station, the final 

one of the series of geographic and topographic units. 

In 1844, Wimmer + insisted on the necessity of adding to the 

morphological diagnosis of each species a phytogeographic de- 

scription “which will determine with precision and in definite 

terms all environmental conditions; for a description of this kins 

contributes not less than the first to a knowledge of the species.” 

A station is a circumscription of any extent, but oftener limited, 

and represents a complete and definite ensemble of conditions of ex- 

istence. Station sums up all that is necessary to the species which 

occupy it, the combination of climatic and geographic factors 

with the edaphic and biologic factors, that is to say the relation of 

each species to the soil and to associated species. 
The disappearance or only the modification of an element, a 

specialization or even a very slight variation of any factor would 

be sufficient to determine a difference of station. The vocabulary — 

of each country, born of the environment and need that puts a peO- — 

ple to the test of expressing facts and phenomena which they — 

observe each day, should furnish the means of designating stations — 

peculiar to the country. The Scotch heaths, the Russian steppes, — 

the moors of Brittany, the prairies of North America, the ‘‘ prés- 

bois” of our Alps, represent peculiar forms of vegetation which © 

* John Briquet, Rech. sur la flore du district Savoisien, 1890. 
+ Wimmer, Flora der Schlesien, 1844. 
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may give rise to errors, for those unaquainted with them might 
deem it possible to correlate them with a form of vegetation of 
another country. It is necessary then in botanic geography to 
mistrust translations and not fear to adopt the name of a station 
which has been furnished us by the indigenous language. 

The conception of Savannah as adopted and popularized by our 
travelers comprises, it appears, varied stations, that the ignorance 
of botanic geography alone makes confusing. It is important 
then to accept indigenous names as having a geographic value 
where their exact synonym is not known in one’s own language. 

The polar Zundra, the Siberian Taiga, the Myrar of the Swiss, 
the Watten of the coast of the North Sea, the L/anos, carrascos, 

campos, potreiros and pinhals of Brazil, the scrub of Australia have 

no equivalent in our language and these names have the same claim 
for preservation as our garigues and maquts. 

It even happens (and this is the case in our own Brewch lan- 
guage) that far from it being necessary to translate words given to 
natural features in other languages, the admitted classic vocabu- 
lary is not sufficient to explain facts and phenomena which are ex- 
hibited in a country, or the objects which are there encountered. 
In contrast with other languages which are profoundly penetrated 

by the poetry of nature, resulting from the constant contact of 

man with nature, our own, however literary and erudite, orig- 
inating in the salons where polished society formerly gathered, has 

no words to express that which it has not known. It is from our 
old language that the words garigue and maquis have come. 
Sansouire, Erme, Casse, Campas have been acquired from ancient 

dialects. They express things of which our literature has no idea. 

It is proper to so enrich our language. 

In finishing the nomenclature of geographic and topographic 
units only a few words remain to be said to express the more or 

less parallel bands which different vegetations follow when they 

are superimposed in the altitudinal sense. 
If a certain parallelism in climate exists between the regions 

which extend from the equator to the poles and that of mountains 

considered from their base to their summit, it is now known that this 

parallelism depends only upon the temperature of the air. There- 
fore there is no need for them to be confused. Now’in France, 
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the word zone expresses a space which is clearly limited, as for in- 

stance that portion of a sphere’s surface which is contained be- 

tween two parallel lines (and accordingly this name agrees with the 

fundamental climatic-botanic zones) as a space is compared to a 

band. The word is used in this sense in geology, astronomy, 

meteorology and in military science. With this precise significa- 

tion it expresses better than all others successive stages of vegeta- 

tion from the base to the summit of mountains. In this exact 

sense the word has been adopted by French phytogeographers. 

« At an elevation of 11,000 feet, said Edmond Boissier, in 1839, 

one may expect to find vegetation distributed in distinct soves and 

this is what actually happens, but settling the delimitation of these — 

zones offers many difficulties.* * *”* Dr. Christ has likewise — 

adopted this French interpretation of the word zone when he says 

that ‘‘the differences which occur in the plant world when we 

ascend from the plain to the snow limit convey to us the principle 

of zones. It is sufficient to cast a glance even from a distance ~ 

over one of the chains of our Alps to ascertain that the vegetation ? 

which covers it is separated into very distinct zoves with well-accen-_ 

tuated delimitations.+ 

Let us sum up all that has preceded by enumerating only the — 

series of units covering the general surface of the globe, such as | 

we think possible to subordinate one to another : 

1. GROUP OF REGIONS. 

Regions (Martius, 1831): 

DOMAIN. 

Sector, 

DISTRICT (Bezirk, Engler, 1879). 
SUBDISTRICT. 

Station (Wimmer, 1844). 2 ASw ees 

The word zone would be applied only to those stages of vegeta- | 
tion which are superimposed in altitude, according to the signifi 
cation given to it by Boissier in 18309. 

IIT. NoMENCLATURE oF BioLocicaL Units a 
The nomenclature of biologic units is more simple @ priori. = 

It is necessary to recognize, however, that although the disorder — 

*E. Boissier, Voyage dan le midi de l’ Espagne, 1: 185. 1839. 
+ H. Christ, La Flore de la Suisse et ses origines, 12. 1883. 
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is great in the classing of geographic and topographic units, 
in biologic units it is extreme. To avoid being misled in this 
labyrinth it would be well to retrace our steps in the course that 
we have just followed and consider first the elementary units, 
those which populate stations. It is very encouraging that good 
works fvhich have been published during the last few years have 
commenced to introduce order into the subject by making Asso- 
cations the foundation of critical study of botanic geography. 

I did not pretend to make an innovation when I insisted, in 

1894, on the necessity of taking the associations of plants living 

in common in the same station as a starting point for phytogeo- 

graphic comparisons. It is due to Humboldt that attention was 

first called to the importance of Plant Associations. In his Essay on 

the Geography of Plants * in 1807 he showed that the different as- 

sociations of plants which succeed one another from the base to 

the summit of Chimborazo depend strictly on temperature, hu- 

midity, atmospheric pressure, etc. 

In 1820, A. P. de Candolle+ urged the necessity of noting 

all details relating to associations : the station and its local varia- 

tions, the degree of frequency or rarity of plants, etc., and their 

grouping into societies. 
This conception therefore has its history. It is necessary that 

the significance of the term should be precisely stated. Vegetable 

association is the final expression of vital competition and of adap- 

tation to environment in the grouping of species. Plants which 

inhabit the same station are not only connected one with another 

by simple relations of coexistence, but also by a bond of reciprocal 

interest, for certain of them receive benefit and profit from the con- 

ditions caused by the presence of others. The term vegetable 

association does not imply the harmonious cooperation of diverse 

tendencies toward a common end of collective advantage, as in all 

Society founded on the principle of division of labor. It applies to 

the bringing together of specific and morphologic forms which 

are foreign to one another, for the exclusive profit of each indi- 

vidual ; they live side by side, following the conformity or diversity 

of circumstances that suit them, either in the actual conditions of 

* Al. de Humboldt, Zoc. cit., 1807, p. 14. +A. P. de Candolle, Projet d’une flore physico-géogr. de la vallée du Léman. 
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the environment or in the conditions determined by the presence 

of other plants. 

Among the species which go to make up the association, some 

are dominant, either by the action they exert on the habitat in creat- 

ing, as it were the station, or because they are characteristic of the 

plants of the country, in the form, size, or numbers of individuals ; 

they form then the foundation of the vegetation. Others are second- 

ary, more or less isolated, as if they had been scattered over the 

fundamental vegetation; or else are they subordinated in various 

degrees, either because they are scarce or rare, or it may be that 

they cannot live except in the shelter of the first, in their shade, as 

epiphytes on their aérial organs, or at their expense as parasites. 

They can also be subordinated by the limited duration of their 

active life (annuals, biennials, bulbous plants, etc.), The dominat- 

ing species always characterize the association. 
Association, so understood, answers exactly to what we have 

admitted since 1893, to that which has been described as such 

by E. Warming, in Denmark ; Kerner, in Austria ; Robert Smith, 

in Scotland ; F. Hock, in Germany ; Schroter, in Switzerland. 
The term Association (Plant association) has been applied to it 

by English-speaking botanists. Warming called it Plantesamfund 
(in Danish) Pfanzenverein ; Kerner described it under the term of 
‘Genossenschaft ; Hock also called it by the name of Bestand. 
There are nevertheless divergences of opinion in regard to Associa- 
tion. WV. OQ. Schimper regards it as composed of special ecologic 
groups: “It is the union of plants dependent on one another, some 
of which have always a dependent character and are unable to live 
without the help of others.’* He recognizes four kinds of eco- 
logic associations of this sort—lianas, epiphytes, saprophytes. 
and parasites; these are groups of biologic forms, not of asso- 

ciations as understood by A. P. de Candolle and Humboldt. 
If association is the simplest biologic unit from the geo- 

graphic point of view, the ultimate expression of the struggle for 
life and adaptation, biologic forms may be considered as elemen- 
tary units from a special ecologic point of view, as species are: 
the elementary units which the botanist employs. 

Mr. Warming has brought into correlation with the state of our 

* W. O. Schimper, Pflanzengeographie, 208. 1898. 
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biologic and physiologic knowledge, the term Jdiologic forms 
(Lebensform, Vegetationsform) which was previously but vaguely 
understood. 

Grisebach understood by it forms of the same character which 
may or may not have morphologic affinities. It is known now 
that environment influences structure; this conception has been 
given precision. For example, when we speak of the ericaceous 
form we do not intend to treat only of the physiognomy, but also of 
a number of details of structure of which the outward appearance 
is but the collective expression. 

Grisebach, in giving a vague meaning to dologic form, did 
not think of defining more clearly biologic groups which had 
as a basis the vague definition of biologic form such as he 
had conceived it. In 1838 he endeavored to group them under 
the name of Phytogeographic formation (Phlanzengeographische 
formation, Vegetationsformation). ‘ Natural formation includes 

plants which may be very different, but which have properties 
and characters in common, which may be summed up by pointing 
out several species which exemplify the special characteristics of 
the whole.’ So understood, forest, prairie and steppe are natural 

formations. But taking up this definition again to introduce more 
and more specious distinctions, Grisebach in 1872 distinguished — 

fifty-four formations. Prof. Drude enumerated twenty-seven in 
the hercynien group.* In 1896 he distributed the different forest 

types of Germany into fourteen formations.t Kurz saw eight 
formations in the forest of Burma.t Hult divides the vegetation 
of northern Finland into half a hundred formations.§ The primi- 
tive idea has disappeared; thanks to the new interpretation, the 
ensemble disappears under the details, the tree hides the forest. 

This diversity of interpretation has caused great difficulty in ex- 

Pressing facts relative to botanic geography. 

Our forests, whether they be composed principally of oaks or 
of beech, or oaks and beech trees mixed, or associated with horn- 

beams or maples, etc., correspond none the less to a uniform type. 

* Drude, Ueber die Principien . . . 1889. 
T Drude, Deutschlands Pflanzengeographie, 1896. 
t Kurz, Forestflora of British Burma, 1877. 
2 Hult, Forsdk till analyt. Behandling, 1881. 
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This is properly a same Formation in the primitive sense of the 

word. Association alone is modified by dominant species and 

with more or less extended variations that their absence or pres- 

ence introduces into the relationship of members of the associa- 

tion. Our “ moors ”’ of the north and west constitute a formation of 

the same kind, where the dominating species may be either Cad/una 

vulgaris or Erica cinerea. Our “ maquis”’ are of infinite variety, a 

score of the 70 ligneous species of which they are composed may 

be either dominant or subordinate according to local circumstances. 

It is necessary then to distinguish between Formation in the 

broad primitive sense given to it by Grisebach, and formations 

such as he understood them later. The latter are associations 

characterized by a physiognomic type instead of by dominant 

species. But as the most prominent physiognomic type is more 

often represented by dominant species, it often happens that for- 

mation, so understood, corresponds Pertectly to association as we 

have defined it. 
Drude, Beck, Kerner, Warming admit the broad sense but 

with various delimitations; R. Hult, Stebler and C. Schroter 

agree to the narrower sense ‘of the term. Others complying 
with the same variations of the definition as Grisebach, have al- 

lowed intermediate interpretations. 
The result is that for some the definition of Formation answers 

to a general type, as the Forest, while for others it has a special 

import ; the forest then comprises a great many different For- 

mations, 

This is not all. If in Grisebach’s first definition, formation had 
a purely physiognomic import, if the same word denotes an en- 

semble of extended or restricted vegetation, the confusion is in- — 
creased on account of many authors wishing to give ita special 2 

signification. 

Some, in fact, have reserved for formation a descriptive physiog- _ 

nomic sense, while others, attempting to determine the relations of a 

cause to effect, gave to it a topographic or ecologic sense. For — 

example, W. Schimper considers a formation to be an assemblage of 
plants determined by qualities of the soil; there are therefore cli- 

matic and edaphic formations. Some even interpose origin in the 2 
definition of formation, as for example, Celakovsky regards a for- 7 
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mation as a group of species which have entered a country at the 
same time. 

It is not to be marveled at that several botanists, who had 
doubtless lost their way in this confusion, acknowledge having 
employed the word without thinking of its definition, because 
others had previously made use of it. 

It has not been possible to enumerate all the opinions as to 
the meaning of the word formation, Between the two extremes, 
the first interpretation by Grisebach and that of R. Hult there is 
a scale of infinite shades of meaning. The confusion is like that of 
a labyrinth. 

Kerner, however, accepted the word as a necessity ‘“ because 

it had been introduced into science,” notwithstanding the fact that 
he considered it badly chosen. Warming refrained from using 
itand Robert Smith has followed his example; his works have 
gained thereby a decided clearness.* We ask that phytogeog- 
raphers make a decision, but in the meantime when they speak of 
formation we also ask that they say exactly what they mean by it. 

Meanwhile, we readily describe the word Vegetation as an in- 
determinate grouping, as proposed by Warming. 

_ With Warming, the designation of Group of associations (Ver- 
cinsklasse) will be reserved for the designation of several associa- 
tions subjected as a whole to the same general conditions of 

environment. The association of beech, of peduncled oak, and 

of the intermingled forests of our plains, etc., form a Group of asso- 
ciations of tropophilous trees. The association of Pinus sylvestris, 
of P. maritima and P. Cembra, of spruces, etc., form a Group of 

associations of resinous trees with persistent foliage. 

The following groups of associations are distinguished in France: 

Non-resinous trees with persistent leaves (cork and evergreen 

oaks). 

Coniferous trees with deciduous leaves (larch). 

Resinous trees intermingled with other foliage (beech and 

spruce, beech and Norway spruce, Norway spruce and birch). 

_Resinous trees and non-resinous trees with persistent leaves 

(evergreen oaks and Aleppo-pine, cork oak and Pinus maritima). 

* Rob. Smith, Plant Association of the Tay Bassin, 1898. On the study of Plant 
Association, 1899. Botanical Survey of Scotland, 1900. 
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Shrubs and shrubbery with persistent leaves (garigues and 

maquis). 

Ericaceous shrubs (heather, etc.), etc. 

There are continuous groups of homogeneous associations 

(geschlossene Formation) and interrupted groups of associations 

(offene Formation) whose elements are distant from one another, 

dissociated, as the trees in the ‘‘prés-bois’’ of larches, the 

thickets in the Mediterranean garigues, the brush wood in the 

Brazilian campos, the tufts of grass on gravelly shores or on the 

dunes of the sea coast. The vegetation may be so thinly scat- 

tered that the name of the group of associations may be given it 

by the substratum. : 
In this way groups of plant associations could be distinguished 

as of the dunes and beaches of the sea coast, of rocks, of moraines, 

of the banks of streams and rivers, etc. These details may be 

easily stated in an exact manner. 

Groups of associations may themselves be distributed into large 

ecologic series based on the uniformity of the factors which 

determine them, as proposed by M. Warming. There would be 

series of hydrophilous, xerophilous, halophilous, mesophilous 

groups of associations which would be designated simply by their 

substantives: Hydrophytes, xerophytes, halophytes, mesophytes. 

On this point phytogeographers have but to follow the excellent 

principles laid down by Warming.* 
The great phytogeographic regions are characterized by 4 

peculiar vegetable landscape, by a type of vegetation which re-_ 

flects a distinct result of the reaction of the climate on the plants. 

Specific units assume the same appearance or a small num- 
ber of distinct appearances; they resemble one another in as- 
pect, height and form. The tree vegetations of temperate Europe, 
of North America, of China and Japan have all the same appear- 

ance. They belong to the same type of vegetation. The her- | 
baceous plants of the Steppe, however different they may be from 

the specific point of view, have everywhere the same aspect ; the: = 
tropical forest with its multiple heights of vegetation, its lianas, its _ | 
epiphytes, its herbaceous carpet of infinite variety, still represents 

wherever it is seen, the same type of vegetation. ; 

* Warming, Lehrbuch der oekol. Pflanzengeogr., p. 114. 
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Good common sense has distinguished by special terms the 
sum of biologic characters appropriate to each of these types. 
Science has but to accept them. Trees with deciduous leaves, 

trees with persistent leaves, shrubs, lianas, mangroves, epiphytes, 

fleshy plants, herbs, mosses, lichens, algae (independent of all 
systematic consideration) are types of vegetation. These ecologic 

groups represent biologic units of the first order. As we have 

done for geographic and topographic units, let us enumerate the 

series of phytogeographic terms of biologic order such as it ap- 

pears possible for us to establish. 
1. TYPE OF VEGETATION ecologic, denominated as in 

ordinary usage. 
2. Ecologic series of Groups of associations expressed by a 

substantive: hydrophytes, xerophytes, etc. (Warming, 1894). 

3. GROUPS OF ASSOCIATIONS (Vereinsklasse, Warm- 

ing, 1894 = Formations, Schimper, 1898, Grisebach, in part). 

4. Associations (Al. de Humboldt, 1807. A. P. de Can- 

dolle, 1820 = Formations, Grisebach, 1872). 

5. Biologic form; this is the simplest ecologic unit, as sta- 

tion is the elementary topographic unit. 

I will have attained my aim if the suggestions which I have » 

endeavored to group provoke discussion and influence all those 

who are inconvenienced by the disorder of phytogeographic no- 

menclature to agree to put an end to it. 

The botanical congress will, perhaps, deem it expedient to com- 

mit the care of studying this question to a commission composed 

of the principal phytogeographers of different countries and invite 

them to pursue an inquiry, the conclusions of which could be 

submitted to a subsequent congress. Phytogeographers are unani- 

mous in recognizing the importance of an agreement as soon 

as possible; we entreat them to be willing to unite their good 

Offices with that object in view. 
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Proceedings of the Club 

WeEpnespAy, MARCH 27, IQOI 

This meeting was held at the College of Pharmacy, 17 persons 

present, Dr. Britton presiding in the absence of other officers. 

The following were elected to active membership: Mr. A. G. 

Agnew, 45 Wall Street ; Mr. J. M. Hoffman, Tallahassee, Florida ; 

Mrs W. E. Damon, The Chelsea, 222 W. 23d Street, N. Y.; 

Mr. E. L. Morris, Western High School, Washington, D. C. ; 

Mr. James Walker, 47 Maiden Lane; Miss Mary I. MacDonald, 

17 Sylvan Terrace, W. 161st St. ; Miss Caroline A. Baer, 102 E. 
96th Street; Mr. Roland M. Harper, 1310 Boston Road; Mr. 
Percy Wilson, Botanical Gardens, Bronx Park, N. Y. 

The Field Committee’s report for 1900, delayed by illness of 

the Chairman, Dr. Schoeney, was presented this evening by Mr. 
Eugene Smith for the committee, and was accepted by the Club. 

A plea was made by Mr. Smith for more volunteers to act as 

guides, it having often proved difficult to secure them. 4 
The Secretary announced that the annual grant from the New- 

berry Fund in aid of scientific research is open to competitors this 

year until June 1, 1901, in geology or paleontology. Dr. Britton 

remarked that a friend of scientific investigation had so added to ~ 
the fund as to bring its award up from $50, as before, to $100, 
the amount offered this year. : 

On motion, Dr. A. Hollick was made nominee of the Club for 

this award for the present year. :. 
The first paper of the evening was by Dr. John K. Small, om at 

“The North American Genera of Mimosaceae.”’ Dr. Small ex- _ 
hibited a uniform series of diagrammatic drawings, illustrating the — 
flowers and fruit of each of these genera, and explained his pro- 
posed classification, replacing the previous artificial grouping: 
The variability of the fruit in valves, margins and cross-partitions - 

was commented on. Discussion of the common sensitive plant — 
followed, in which it was remarked that the sensitiveness to shock 
is so delicate as to be stimulated by holding a burning-glass neat, 

410 
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or by drops of rain-water on first falling, or by holding a sponge 
of ammonia or of chloroform near. The utility seems unknown, 
except as the hot sun setting the leaves on edge prevents injury 
from intense sunlight. Sachs’ suggestion was that the depression 
of the leaves served as a protection from hail ; but it now appears 
that the native center of the plant is chiefly in the Orinoco region 
where hailstorms are unknown. Much energy is exhausted by 
folding, and it is well known that the greenhouse sensitive-plants 
are frequently worked to death by repeated irritation. 

The second paper was by Dr. Rydberg, on “ The Oaks of the 
Rocky Mountains.” Dr. Rydberg exhibited examples of 28 
species of this region. His paper will soon appear in print. 

Epwarp S. BurcEss, 

Secretary. 

Turspay, APRIL 9, I9OI 

The meeting was held at the Museum of the New York Bo- 
tanical Garden at 3:45 P. M., with Dr. N. L. Britton in the chair. 
Fifteen persons were present. 

The announced scientific program consisted of a “‘ Report of a 
recent visit to the Royal Gardens at Kew, England,” by Mr. 

George V. Nash. Mr. Nash was absent about six weeks, nearly 
the entire time on the other side being spent at the Royal Gar- 
dens, Kew, securing specimens of living plants for the New York 
Botanical Garden. The collections were carefully inspected under 

the guidance of the officers of the institution, and such duplicate 
material picked out as was desired. In this way much valuable 
material was secured, both for the outside and conservatory col- 

lections. Many of these were procurable only at a botanical gar- 
den, and a number of them were not obtainable elsewhere than at 

Kew. Of the large number of plants selected, over 1000 species 

have already been received and incorporated in our collections, 

These include about 550 species of herbaceous plants, 350 shrubs 
and trees, and 150 succulents. The remainder of the material will 

follow as fast as the authorities at Kew can select it. 

Dr. Britton remarked that the favor accorded by Sir William 

Thiselton-Dyer in permitting Mr. Nash to select duplicates of living 
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plants from the rich collections at Kew would be most gratefully 

appreciated not alone by the managers and members of the New 

York Botanical Garden, but by all American botanists. 

Dr. Britton presented a communication on a tree new to the 

American continent, a white birch from the Alaskan region, col- 

lected by Mr. R. S. Williams and Mr. Tarleton, and represented 

in the U. S. National Herbarium also by two specimens collected 

by Miss E. Taylor. The tree was described by Regel as Betula 

alba, subsp. verrucosa, var. resinifera, but is evidently entitled to 

specific rank. 

Adjournment followed. 
MarsHatt A. Howe, 

Secretary pro tem. 

WEDNESDAY, APRIL 24, I9OI 

The meeting was held at the College of Pharmacy with Pro- 

fessor Underwood in the chair. Ten persons were present and 

the following new members were elected: Miss May Palmer, 
Training Dep’t, Normal College, N. Y. City; Miss Nellie Y. — 
Pietsch, 221 East 62d Street, N. Y. City; Mr. George W. Short, 

159 West 125th Street, N. Y. City ; Miss Ada Watterson, Barnard 

College, 119th St. and Broadway, N. Y. City. 
The announced scientific program consisted of a paper by Pro- 

fessor Francis E. Lloyd, entitled, “The Genus Lycopodium: A 
Criticism,” which in the absence of the author was read by the 
secretary pro tem. This was a review and criticism of the treat- 

_ment of the genus Lycopodium by Pritzel in the recently published 

part of Engler and Prantl’s “Die natiirlichen Pflanzenfamilien” 
dealing with the Lycopodiaceae. The paper will be published in — 
full in an early number of Zorreya. i 

Professor Underwood remarked on segregations in the Selagi- 
nella rupestris group, stating that Dr. Hieronymus of Berlin had 

recently recognized twenty-seven species in this group, ten oy 

them American, outsidé of those recently proposed in this — 

country. 

MarsHacyt A. Howe, 

* Secretary pro tem. 
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285-287. p/. 2. Ap. igor. ae 

Dangeard, P. A. Note sur la structure du sporange chez le Cystofus — 
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Robinson, B. L. Further Notes on the Agrimonies. Bull. Torr. 
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Brazil. Zracya substituted for Cornuella Setch. 
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The Tylostomaceae of North America 

By V. S. WHITE 

(WITH PLATES 31-40) 

The members of this family are puffball-like plants, which form 
underground in the shape of rounded masses, appearing at first on 
the mycelium as minute thickenings, and gradually reaching their 
full development. The ball has a thick outer covering, and an 
inner, and usually thinner one, commonly known as the peridium 
Proper. The upper and larger portion of the ball is composed of 
Sporogenous tissue, and there is a lower sterile portion which elon- 
gates when conditions are most favorable, forcing the upper portion 
up through the surface of the ground, and consequently rupturing 
the outer coat which originally enveloped the whole mass. In 
some genera this outer coat remains at the base as a distinct cup- 
like volva, the upper portion then being carried up almost intact 
and falling away or adhering to the peridium ; in other cases the 
Outer coat is ruptured irregularly, bearing very slight traces at the 
base of the stem or even none at all, and in the genus Tylostoma 
this coat adheres more or less to the peridium, nearly always leaving 
Some traces in the form of a collar at its base. The stem is com- 

monly of a firm, almost woody texture, and the plants can be quite 
Satisfactorily preserved in a dry condition. They vary greatly as 
to size and shape, but are all constructed on the same general plan, 
having a more or less irregularly globose peridium, and a distinct 
footstalk, which is usually, though not always, more than twice 
the length of the peridium in mature forms. The methods of 

[Issued 27 August. ] 421 



422 WHITE: TYLOSTOMACEAE OF NorTH AMERICA 

dehiscence are very different in the various genera, some having a 

definite apical mouth, the peridium withering and collapsing as 

the spores escape; others rupture irregularly from above down- 

wards, more as in the Sclerodermataceae. Battarrea has a regular 

line of dehiscence where the upper portion of the somewhat hem- 

ispheric peridium breaks away, leaving the lower portion at the 

summit of the long stem. 

In the peridial characters, Zy/ostoma is closely allied to the 

Lycoperdaceae. The relation of this family to the Phallaceae 

is one of analogy mainly, shown in the elongation of the stem 

which forces the spore-bearing parts to a higher position for the 

better scattering of the spores. 
In his latest treatment of the family, Fischer* recognizes 

four genera: TZylostoma with forty species, widely distributed ; 

_ Queletia with a single species from France, failing to note that it 

had also been reported from America; Batfarrea with eight spe- 

cies ; and Sphaericeps with one species from Angola. The genus — 

Chlamydopus, described by Spegazzinit from Argentina, after 

Fischer’s first draft was prepared, was later too summarily assigned 

as a synonym of 7y/ostoma,t for the differences are so marked that - 

it would be unfortunate to include these two diverse types under — | 

one genus. ; eo 
Within the past year several specimens of a Chlamydopus have ow 

been found at Mesilla. Park, New Mexico, and it was the original 

purpose of this paper simply to describe and figure these. It soon — 
became necessary to study the members of the allied genus < 

Tylostoma, of which extensive suites of specimens were found in the 7 

Ellis collection, mainly from the western half of the country, rep- i 
resenting some species hitherto undescribed, so that it was finally 

concluded to prepare a revision of the entire family as represented — 

in North America, Finally some specimens collected by Mr. E. 
Bethel, of Denver, Colorado, and sent by him to Mr. Ellis, proved 

to belong to an undescribed genus. This large amount of ma- 

terial, mostly forming a part of the Ellis collection at the New 

York Botanical Garden has made the preparation of this paper 

* Engler & Prantl, Die nat. Pflanzenfam. 11**: 342, 1900. 
7 An. Mus. Nac. Buenos Aires, 6: pl. 4. f. 2, 7. 189. 1899. 
{ Engler & Prantl, Die nat. PAanzenfam. 1!**: 357. 1900. 
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possible. Mr. E. Bartholomew has kindly loaned material, for 
the better description of one species, and Mr. E. S. Salmon has 
kindly looked up some data at Kew, England. 

Special thanks are due to Professor Charles H. Peck, of Al- 
bany, for material and suggestions, and more especially to Pro- 
fessor L, M. Underwood, of Columbia University, under whose 
direction the work has been undertaken and whose private collec- 
tion has furnished considerable additional material. 

The genera of the family Tylostomaceae may be recognized 
by the following synopsis : 

Peridium opening by an apical mouth. 
Peridium with a collar underneath, formed about the cylindrical stem; volva in- 

definite. I, TYLOSTOMA 
Peridium without a collar; stem much enlarged where it joins the peridium ; 

volva cup-like, flaring. II. CHLAMYDOPUS 
Peridium circumscissile. 

Peridium hemispheric or nearly plane sth dehiscing at the margin of the 
plane of the hemisphere. TL BATT ARREA Peridium spherical, dehiscing at the equator. SPHAERICEPS (extra-limital). 

Peridium opening irregularly. 
Peridium readily separating from the stem ; capillitium free. 

IV. QUELETIA 
Peridium closely attached to the stalk ; capillitium embedded in a membranous 

tissue. V. DicTyocEPHALOS 

i, TYLOSTOMA Pers. Romer, Neues Mag. Bot. 1: 86. 1794 

The first reference to a plant certainly belonging to Zylostoma, 
is to be found as early as 1696, in Ray’s Synopsis * under the 
name of /ungus pulverulentus minimus. He describes it in a few 
Latin words, “ Pediculo longo, insidens. In agris circa Londinum,” 

and adds in English, *‘ the least dusty mushroom, with a long foot- 

stalk, collected by D. Tancred Robinson, M.D.” The next men- 

tion is made in 1 700 by Tournefort + who also gives the first figure 

of a Tylostoma; this has the characteristic short tubular mouth of 

f: pedunculatum, a slender, smooth stem, and closely resembles 

Specimens of this plant found in our own country. Micheli ¢ next 

figured the other variety of 7. pedunculatum under the name, sgua- 
mosum. This figure is not so easy to identify as that of Tournefort ; 

* Syn. Meth. Stirp. Brit. 2d ed., 16. 1696. 
t Inst. rei Herb. 1: 563. pl. 377. f. E, F. 1700. ¢ Nova Plantarum Genera, 218, nos. 10 and 11. p/. 97: f. £. 1729. 



424 WuItTE: TYLOSTOMACEAE OF NortTH AMERICA 

none of the European specimens of this variety seen, have such a 

rough stem, or a peridium of the exact shape as shown in the figure, 

but it is evident notwithstanding, what it was meant to represent. 

T. pedunculatum being the commonest European species, and 

widely distributed tends to vary and extreme specimens are found 

to differ so widely that were it not for the many intermediate 

stages, the extremes might well be kept distinct, as indeed has 

been done by several writers. 

Linnaeus* refers to this same plant by its first binomial, 

Lycoperdon pedunculatum, and cites the above-mentioned descrip- 

tions of Ray and Tournefort. His description is in the following 

words: “Stipite longo, capitulo globoso glabro; ore cylindrico, 

integerrimo. Habitat in campestribus.” In 1794 Persoon 

established the genus Zulostoma.+ He described it—‘‘ Peridium 

stipitatum, ore cylindrico cartilageneo’’—and mentions two species 

T. brumale (L. pedunculatum 1.) and T. imbricatum (Micheli Ly. 

11); these two species have since been commonly referred to, 

under the name of 7. mammosum (Mich.) Fries, but all these 

specific names are antedated by pedunculatum of Linnaeus. 

Since the time of Persoon, various species of Zy/ostoma have 
been described, and De Tonit enumerates thirty-four species from : 

different parts of the world. 
Our own species were studied in 1890 by Morgan,§ but 

evidently from a limited amount of material. In his paper - 

he enumerates five species, of which 7. mammosum and — 

T. fimbriatum are originally European, two were new native 

species, 7. verrucosum and T. campestre, and the fifth he 

called 7. Meyenianum XK\., but it is evident that the original ie 

I. Meyenianum was not a true Tylostoma but a poorly figured 
species of the genus Chlamydopus, and as the material on which — : 

Morgan based his determination is not now available, we are uncer- 

tain as to what his last species really is. 7. pedunculatum was first © 

reported from this country in 1818 by Schweinitz|| under the name 
Pree 

* Sp. Plant. 1184. 1753. 
f Tylostoma from tvdoc, callous skin, and otoua, a mouth. 
{ Saccardo, Syll. Fung. 7: 60; 9: 268; 11: 159; 14: 258. 
@ Jour. Cin. Soc. Nat. Hist. 12: 163; pl. 76. f. 7-5. 1890. 
|| Syn. Fung. Car. 34. 1818. 
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of 7. brumale Pers. from North Carolina, and in 1834* he gives 

two species, 7. drumale and T. squamulosum,t of which latter he 

writes “not a variety of the preceding but closely resembling 

Rinella of Rafinesque,{ ” but notwithstanding his assertion to the 

contrary 7: sguamosum is now commonly regarded as a variety of 

T. pedunculatum (brumale). In 1837, Montagne§ described 7. 

exasperatum from Cuba, collected by Ramon de la Sagra, the 

well-known Cuban naturalist, and this species has since been re- 

ported from India. In 1867 Curtis mentions 7. fimbriatum and 

T. mammosum as ‘“‘common in North Carolina,’ and six years 

later Berkeley ** reported 7. fimbriatum, T. mammosum, and 

T. Meyenianum, collected by Wright in New Mexico. As late 

as 1891, Massee t+ published Berkeley’s description of 7; Wrighti, 

also from New Mexico. Other American species have been de- 

scribed since, 7. obesum C. & E., tt T. punctatum Peck, §§ and T. | 

semisulcatum Peck. Much of the western material found in the 

Ellis collection had been referred to 7. obesum, although it repre- 

sents very diverse forms. TZ. punctatum has been reported from 

several localities, but of Z: semisulcatum only the type specimens 

are known, and these are inaccessible at Albany, if indeed they 

are still in existence. Extensive collections have been made in 

different parts of the United States in the past few years and we 

* Trans. Amer. Phil. Soc. 4: 256. 1834. ‘ ee 
ft Since writing the above it has been possible to examine Schweinitz’ original 

specimens, which are carefully preserved in the Philadelphia Academy of Natural 

Sciences, There is a question as to the specimen marked 7: drumale being 7. pease: 

culatum, to which it is usually referred, owing to the color of the peridium, which is a 

bright terra-cotta red, unlike anything seen before—but this may be due to the color of 

the clay in which the plant grew or to other causes of unknown origin. The specimen 

marked 7. sguamosum resembles greatly some of our specimens ol; patel mete in 

general habit and spore characters, with the exception of the mouth which is entire, but 

not tubular and prominent, like the mouth of 7: pedunculatum—which fact may be 

owing to the wasting of the cartilaginous tissues occasioned by time—so that it is hardly 

possible to determine what this plant really was. 
t Syst. F. Veg. 139. 
Z Ann. Sci. Nat. Il. 8: 362. 1837. 
{| Geol. and Nat. Hist. Survey North Carolina, 3 : 110. 1867. 

** Grevillea 2: 49. 1873. 
tt Grevillea 19: 95. 1891. 

tf Grevillea 6 : 82, A/. roo. f. 2g. 1878. 
24 Bull. Torr. Club, 23: 419. 1896. 
{{ Bull. Torr. Club, 22: 209. 1895. 
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find among them several additional species. The indications are 

that we are only at the beginning of our knowledge of their distri- 

bution. 

The following table shows the distribution of the hitherto 

known species of Zy/ostoma : : 

TYLOSTOMA. 

North America South America 

Europe 
Asia, Africa 

Australia 

Mexico and Central 

America. Borneo, 

Sandwich Islands. 

album. 
Angolense, 
Barlae. : + 
Barbeyanum. 
Berteroanum. + 
Bonianum., 
Bossieri. Ae 
campestre. a 
caespitosum. 
carneum. Ope 
Cesatil. 
exasperatum. 
fimbriatum. 
Giovanellae: 
granulosum. 
Jourdani. hi 
laceratum, ' = a 
leprosum. of 
Leveilleanum. + 
mammosum, a é - - 
maximum. 
Mollerianum, 
montanum, 

obesum, ae 
pulchellum. 
pusillum, 
Patagonicum. 
Schweinfurthi. 
squamosum. 
tortuosum. 

volvulatum. of 
verrucosum., aa 

Wightii. ot 
Wren: + i 

+ + 

a. 

+ + 

+ 

+++ 
+++ 

“4. 

++ 

+++ + ++ + 

The species of Zy/ostoma are found principally in sandy regions, e 
in dry barren fields, rarely in woods or shaded places. As yet 
very little is known of their habits, growth and development as NO — 
little difficulty attends the study of these strange and interesting : 
plants in their early subterranean stages. It is hoped - stus | 
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dents in the districts where these plants are most common will 
gather material in the earlier stages of growth—digging down 
where mature forms are found above ground in the hope of find- 
ing the young peridia. 

As far as can be ascertained, only two papers have appeared 
treating of the growth of these plants. Schroeter * has published 
an account of the development of the spores and basidia. Pro- 
fessor Bessey + has a short note on the growth of 7. mammo- 
sum in which he says, ‘“ The ball forms underground, and reaches 

maturity there so far as the spores are concerned. Zy/lostoma 
agrees with Lycoperdon in having the interior of the ball composed 
of two portions, first a spore-bearing part which occupies most of 
the interior, and second a sterile base composed of tissue which 
does not produce spores. In Zy/ostoma a portion of this tissue of 
the sterile base remains living until the spores ripen. Then this 
tissue begins a rapid growth and a cylindrical stalk is produced 
which forces the ball through the overlying earth and carries it up 

several inches.” Massee,t speaking of Zy/ostoma mammosum says, 
“resembling a Lycoperdon with an elongated stem, but readily dis- 
tinguished by the groove between the apex of the stem and the 

peridium, and by the threads of the capillitium being nodulose at 

the base of the septa.” And writing of the stem, “it is some- 
times smooth, and at others broken with small irregular fibrillose 
Squamules which are sometimes arranged more or less in circles.’’ 

Synopsis of our Species 
Mouth entire, short tubular. 

Spores smooth, or occasionally with a few minute scattered warts. 
1. 7. albicans. & 

Spores uniformly and densely verrucose, 
Peridium smooth ; capillitium not much swollen at the joints. 

2. 7. pedunculatum. — 

Peridium warty ; capillitium swollen at the joints. 3. 7. verrucosum, — 
Mouth lacerate-fimbriate, not tubular. 

Spores smooth or nearly so. 
Mouth plane. 

Stem tapering toward the base; peridium depressed. 
4. T. gracile. 

* Cohn’s Beitr. Biol. Plan. 2: 65. 1877. 
yt Amer. Nat. 21: 665. 1887. ; 
t Ann, Bot. 4: 85. 1889. 
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Stem not tapering ; peridium globose. 

Capillitium freely septate ; stem short (I-1.5 cm.), collar close. 

5. Z. minutum, 

Capillitium rarely or never septate ; stem longer (1.5-5 cm.), collar 

distant. 6. 7. Kansense. 

Mouth raised, convex. 

Capillitium freely septate ; outer peridium long persistent. 

7. T. poculatum. apie 

Capillitium rarely or never septate ; outer peridium soon receding. 

8. 7. obesum. 

Spores verrucose or granular. 

Mouth plane. 9. TZ. campestre. ‘ 

Mouth raised, convex. ' 

Spores furnished with long blunt spinules ; stem short (0.75 cm.), rough 

spiny. 10. 7: exasperatum. 

Spores with coarse scattered tubercles ; stem longer (3 cm. ), even, nearly 

smooth. 11. 7. tubereulatum.& 

Spores finely granulate-verrucose. 

Capillitium sparingly septate, not much swollen at the joints. 

Stem elongate (6 cm.), with copious persistent mycelial strands. 

12. 7. fibrillosum,. 

Stem shorter (3.5 cm.), without mycelial strands. 

13. Z. subfuscum. 

Capillitium freely septate, swollen at the joints. . 
Peridium smooth ; mouth fimbriate. 14. 7. fimbriatum. 

Peridium pitted ; mouth lacerate. 15. 7. punctatum.& 

1. Tylostoma albicans sp. nov. 

_ Peridium depressed globose, 0.7-1 cm. high, 1-1.5 cm. in 
diameter: outer peridium scaly, retreating and leaving a smooth 
whitish surface to the inner membranaceous peridium : mouth short ~ 
tubular, entire, prominent: collar irregular, 3-3 mm. distant from 
the stem : stem equal, slightly thickened at the base, the outer coat- 
ing lacerate scaly, whitish like the peridium, 4-6 cm. long, 0.5 cm. 
in diameter : capillitium whitish, hyaline, branched, septate, slightly _ 
swollen at the joints, 4-6 » wide, free ends rounded : spores reddish 
brown, irregularly globose, pedicled, smooth, or if rough only a- Si 
very few of them so, 4—5 y in diameter. (Pl. 31, f. 4-7:) et 

TEXAS: 2, 7. Core. 

2. TyLOSTOMA PEDUNCULATUM (L.) Schroeter; Cohn, Beitr. Biol. 
Pitan. 3! 6.1877 a: 

Lycoperdon pedunculatum L. Sp. Pl. 1184. 1753. +o 
Tulostoma brumale Pers. Romer Neues Mag. Bot. 1: 86. 

1794. SS . 
Tulostoma mammosum Fr. Syst. 3: 42. 1829. 
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Lycoperdon II, Mich. Nov. Plant. Gen. 218. 1729. 
Tulostoma tmbricatum Pers. Romer Neues Mag. Bot. 1: 86. 

1794. 
Lycoperdon squamosum Gmel. Syst. Nat. 2: 1462. 1796. 
Tulostoma squamosum Pers. Syn. Meth. Fung. 139. 1801. 
Tulostoma mammosum Fr. Syst. 3: 42. 1829. 
Tylostoma mammosum var. squamosum De Toni; Saccardo, 

Syll. Fung. '7: 61. 1888. 
Peridium subglobose, 1-1.5 cm. high, 1-2 cm. in diameter, 

the brown outer peridium soon retreating, leaving the inner peridium . 
smooth and membranaceous: mouth short tubular, entire, promi- 
nent: collar inconspicuous: stem slender, lacerate scaly, or nearly 
smooth, with a small mycelial bulb, stuffed with loose silky threads 
I-5 cm. long, 2.5 mm. in diameter: capillitium 4-7 » thick, sep- 

tate, somewhat swollen at the joints, light colored, hyaline: spores 
subglobose, 3-5 » in diameter, minutely verrucose, some short 
pedicled. (PI. 31, f. 1-3.) 

Exsicc. E. & E. N. A. Fungi 2734 (as 7. mammosum). Ra- 
venel, Fungi Am. Ex. 137 (as 7. mammosum). 

New York, Underwood, Fischer; New Jersey, Ellis ; PENN- 
SYLVANIA; Micuican, McBride; Wisconsin, D. V. B; Norto 
CAROLINA, Curtis, Wood ; Kansas, Kellerman, 770; INDIANA, Cook, — 
Underwood ; Fioripa, Underwood; Nespraska, Webber; TEXAS, 

_flarris ; Cotorapo; Iowa; New Mexico, Wright, Fendler, Cock- 

erell; Mexico, C. L. Smith. 

3. TyLostoma vERRUCOsUM Morg. Jour. Cin. Soc. Nat. Hist. 12: 

163. pl. 16. f. 2. 1890 
Peridium depressed globose, 1-1.2 cm. high, i>t 5 Sar in di- 

ameter: outer peridium of scales and warts persistent: inner 

peridium brownish, becoming smooth with age: mouth entire, 

raised, prominent, short tubular : collar of delicate lacerate points 
descending about the top of the stem: stem 4-5 cm. long, .5 cm. 
in diameter, slender, the surface lacerate scaly, brown, hollow, i 
cylindrical and having a large basal bulb composed of the mycelial 
strands and adherent earth: capillitium almost white, hyaline, 
slender, septate, some of the joints rather swollen, 3-6» wide: 
Spores subglobose, granular, lightish cinnamon-colored, 4-7 # in 
diameter. (PI. 31, f. 8-10.) 

On1o: Morgan, C. G. Lloyd. i 
Growing on the ground in rich soil in woods. The mycelial 

bulb is usually larger than the peridium. 
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4. Tylostoma gracile sp. nov. 

Peridium depressed globose, 1-1.5 cm. high, 1.5-2 cm. in di- 
ameter : outer peridium retreating, leaving but slight traces on the 
inner peridium which is thin, smooth, whitish and rather shiny: 
mouth plane, lacerate: collar entire, restricted around the top of 
the stem : stem slender, 3—5.5 cm. long, 6 mm. in diameter at the 
top, 3 mm. in diameter at the base which is slightly enlarged, 
somewhat sulcate, lacerate, whitish within and without, fibrillose 

stuffed, becoming hollow: capillitium dark ferrugenous, 4-6 ps 

wide, ends rounded, and having swollen places mostly near the 

ends, branched, rather thick-walled, many threads flattened, septa 
very scarce: spores subglobose, 3—5 # in diameter, smooth, short 
pediceled. (Pl. 32, f. 1-3.) 

New Mexico: Las Cruces, Wooton. 

5. Tylostoma minutum sp. nov. 

_ Peridium globose, 0.7-1 cm. high, 0.7-1.2 cm. in diameter ; 
outer peridium scaly, retreating, leaving smooth, brownish surface 
to the thin inner peridium, remnants of the outer peridium forming 
acup around the base of the inner peridium : mouth plane, fimbri- 
ate, small ; collar entire, indistinct : stem 1.5-2 cm. long, 3 mm. in 
diameter at the top, 5 mm. in diameter at the base, slender, 
slightly enlarged at the base, hollow, fibrillose stuffed : capillitium 
yellowish, hyaline, sparingly branched, rather thin walled, ends 
rounded, septa swollen at the joints, 3-5 4 wide : spores irregularly 
globose, nearly smooth, pediceled, thick-walled, 3-5 » in diameter. a 
(Pl. 31, f. 11-13.) 

Cotorapo, Bethel (type); Kansas, Kellerman. 

6. Tylostoma Kansense Peck, sp. nov.. 

Peridium subglobose, 1-2 cm. broad, 1-1.5 cm. high, thick, 
firm, glabrous, white, somewhat flattened at the base: mouth 

slightly lacerate on the margin, plane, sometimes slightly promi- g 
nent : collar wide, membranaceous, 2.5 mm. distant from the stem + au 

stem equal or slightly narrowed toward the base, 1.5-7 cm. long, 
6-8 mm. thick, hollow or stuffed with silky fibrils, somewhat _ 
sulcate-striate, white within and without, slightly and abruptly 
bulbous: capillitium sparingly branched, colored, 7-1! /# wide, 
hyaline, septa not seen: spores subglobose, 4-5 p in diameter, © x 
brownish ferruginous. (PI. 32, f. 7-9.) . 

Kansas, Bartholomew, July. It has rarely two ostiola. 
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7. Tylostoma poculatum sp. nov. 

Peridium globose, somewhat depressed, 1-1.5 cm. high, 1-2 cm. 
in diameter, smooth, fawn-colored, membranaceous: outer peridium 
scaly, but more persistent than in most species, remaining in the 
shape of a cup-like involucre round the base of the peridium, 
mouth slightly raised, fimbriate, mostly large: collar entire, in- 
conspicuous: stem I-3 cm. long, 3-6 mm. in diameter, cylindri- 
cal, firm, slightly bulbose, hollow or. stuffed, often with consider- 
able remnants of the outer peridium attached: capillitium lightish 
yellow, sparingly branched, septate, swollen at joints, 4-7 4 wide, 
rather thick walled: spores ferruginous, subglobose, smooth, or 
irregularly ridged in the older specimens, owing to the shrinking of | 
8 by substance, short pediceled, 4~5 # in diameter. (PI. 34, 

. 4-6. 

NEBRASKA: Lone Pine, Bates, 462 (type); ALABAMA: Tuske- 

gee, Carver; Cotorapo: Boulder, D. M. Andres. Plants grow- 

ing singly or in groups of twos and threes. 

8. TyLostoma opesum C, & E. Grevillea 6: 82. p/. roo. f. 24. 

1878 

Peridium globose pyriform, 2.2 cm. high, 2 cm. in diameter, 
smooth, leathery, whitish, with a kid-like finish: outer peridium — 

scaly, retreating, leaving a narrow ring around the lower part of 
the peridium: collar entire, descending about the stem: mouth 
raised, lacerate, rather large: stem 4 cm. long, hard, leathery, 
somewhat sulcate, slightly tapering at the base, 8 mm. in diameter 
at the top, 5 mm. in diameter at the base: capillitium dark 

ferruginous, slender, free ends rounded, branched, septa none or 
very scarce, 3-6 » wide: spores globose, smooth, short pediceled, 
3-6 » in diameter. (Pl. 32, f. 4-6.) 

CoLorapo. 
This description and the figure are based on the specimen of 

this species which Mr. Ellis retained when he sent other specimens 

to M. C. Cooke for a description. It will be seen that the dimen- 

sions and shape here given differ considerably from the one fig- 

ured in Grevillea. The type is at Kew (2715 Cke.), and through 

the kindness of Mr. E. S. Salmon, it was possible to compare some 

of the spores and capillitium which agree in all respects with the 

original here, but the Kew specimens are apparently not so 

Mature. iat 
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g. TYLOSTOMA CAMPESTRE Morg. Jour. Cin. Soc. Nat. Hist. 

12: 163. pl. 76. f. 4. 1890 

Peridium subglobose, 1-1.5 cm. high, 1-2 cm. in diameter: 

outer peridium brown, scaly, retreating and leaving an irregular 

ring around the lower part of the smooth inner peridium: collar 

irregular, descending about the top of the stem: mouth plane, 

lacerate, in some specimens being a mere crack or slit: stem 

rather thick, 3-10 cm. long, I-1.5 cm. in diameter, darker than 

the peridium, fibrillose stuffed, becoming hollow, outer brownish 

coat lacerate, scaly, and having a small thickened mycelial bulb: 

capillitium yellowish, hyaline, cylindrical, 4-8 » wide, branched, 

septate, somewhat swollen at the septa : spores subglobose, warty, 

some short pedicled, 3~5 # wide. (Pl. 33, f. 10-12.) 

Exsicc: E. & E. N. A. Fungi, 3297 (as 7. granulosum 

Sw. ?), 3514. 

Nesraska: Webber, Bates; Catirornia: Underwood, Mc- 

Clatchie; CoLorapo, Crandall. Growing singly and in groups © 

in sandy soil. 

10. TYLOSTOMA EXASPERATUM Mont. Ann. Sci. Nat. II. 8: 362. 

1837 
Peridium subglobose, 1.2 cm. high, 1.3 cm. in diameter: outer 

peridium composed of long spinulose scales, somewhat reflexed, 
which recede from the top downward, leaving the brown inner 

peridium marked with a series of regular pits: mouth raised, fim- 
briate lacerate, rather large: collar inconspicuous: stem equal, — 
slightly enlarged at the base, 5-7 mm. in diameter, 3.5 cm. long, — 
covered with reflexed lacerate scales, like those on the outer peri- 
dium: dark brown: capillitium whitish-yellow, hyaline, 4-64 — 
wide, branched, free ends rounded, sparingly septate, not much 
swollen at the joints: spores globose, furnished with long blunt _ 
spinules, 5~8 in diameter. (Pl. 33, f. 1-3.) e 

Cusa, Wright. | 

11. Tylostoma tuberculatum sp. nov. 

Peridium depressed globose, 1-1.2 cm. high, 1-1.8 cm. in di- 
ameter: outer peridium scaly, retreating, leaving a wide band 
around the base of the whitish, smooth, and rather thin, inner 
peridium: mouth raised, fimbriate, roundish: collar close, incon 
spicuous: stem slender, whitish, hollow or stuffed, slightly €™ 
larged at the base, 2-3 cm. long, 3 mm. in diameter : capillitium 
light yellow, hyaline, branched, thick-walled, variable as to width, 
4-8 » wide, rather flattened, ends rounded, broad, sparingly S€P” 
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tate, swollen at joints: spores subglobose, nearly smooth or with 
occasional tuber-like warts, thick-walled, 3-5 # in diameter. (PI. 

33, f. 7-9.) 
BritisH CoLtumBiA: Jacoun (type); CoLorapo: Fort Collins, 

Baker, 405. 

12. Tylostoma fibrillosum sp. nov. 

Peridium globose, 1-2 cm. high, 1-2.5 cm. in diameter : outer 
peridium retreating leaving a smooth whitish surface to the thin, 
membranaceous inner peridium, and leaving a thick portion round 
the base of the peridium forming a ring: collar indistinct, close : 
mouth raised, fimbriate, roundish : stem equal or slightly tapering 
toward the base, sulcate, firm, white and slimy within and without, 
somewhat hollow, fibrillose stuffed, and having a small thickened 
bulb which in some specimens falls off leaving a flat, whitish sur- 
face to the base of the stem, 5—7 cm. long, 5 mm. in diameter : 
capillitium whitish, hyaline, 4-8 » wide, branched, some threads 
rather thicked walled, sparingly septate, not much swollen at the 
joinits, rather flattened: spores subglobose, minutely warted, 
darker than the capillitium, some short pediceled, 3-5 # in dia- 

meter. (Pl. 33, f. 4-6.) 

Ontario : Dearness (type); Micuican, Hicks. Growing on sand 

dunes, 

The stem is much covered usually for upwards of 2 cm. with 

the mycelial strands, and adhering sand. The specimens from 

Michigan have rather more swollen septa. 

13. Tylostoma subfuscum sp. nov. 

Peridium globose, 0.8—1.3 cm. high, 1-1.5 cm. in diameter: 
outer peridium scaly, retreating, leaving a ring around the base of 
the smooth, brownish inner peridium: mouth raised, fimbriate : 
collar inconspicuous, close : stem brown, somewhat lacerate scaly, 
leathery, sulcate, with a small thickened bulb at the base, 2-3 

cm. long, 3-5 mm. in diameter; capillitium lightish yellow, hya- 
line, branched, threads long and slender, 4-6 wide, free ends 

rounded, occasionally septate, somewhat swollen at the joints : 

spores subglobose, minutely warted, some short pediceled, 3-5 

in diameter. (PI. 34, f. 10-12.) 
Cotorapo, Bethel, 21. 

14. TyLosroMaA FIMBRIATUM Fries, Syst. Myc. 3: 43- 1829 

Peridium subglobose, 1-1.5 cm. high, I-1.5 cm. in diameter : 
outer peridium retreating, having a smooth, brownish surface to 
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the thin inner peridium: mouth raised, fimbriate, collar irregular, 

inconspicuous, close: stem white within and fibrillose stuffed, 

brownish and lacerate scaly outside, with a small mycelial bulb 

at the base, 1.5-5 cm. long, 5 mm. in diameter: capillitium light- 

colored, almost white, hyaline, freely septate, swollen at the joints, 

4-8 » wide : spores subglobose, dark ferruginous, verrucose, some 

short pediceled, 3-6 # in diameter. (PI. 34, f. 7-9.) 

Exsicc. : Ravenel, Fungi Car. Ex.5: 80; Ravenel, Fungi Am. 

Ex. 724. 

New York, Peck; SourH CAroiina, Ravenel ; NorTH CARO- 

LINA, Curtis, Wood; Atapama, Earle ; TEXas, Wright ; WyYoM- 

inc, Welson ; New Mexico, Wright ; Cotorapo, Cockerell ; Kan- 

sas, Kellerman. 

15. TyLOsTOMA PUNCTATUM Peck, Bull. Torr. Club, 23: 419. 1896 

Peridium subglobose, 1-1.3 cm. high, 1-1.3 cm. in diameter: 
outer peridium scaly, retreating, leaving a ring around the base of 
the peridium : inner peridium thin, whitish, covered with irregular 
shallow pits : mouth raised, lacerate, irregular, rather large: collar — 

indistinct, close : stem equal, darker than the peridium, lacerate — 

scaly, with a small mycelial bulb, white within, hollow or stuffed, 
2-3 cm. long, 3 mm. in diameter: capillitium whitish, hyaline, 
branched, septate, much swollen at the joints, 4-8 # wide: spores 
subglobose, yellowish cinnamon-colored, minutely verrucose, some 
short pediceled, 3-5 # in diameter. (Pl. 34, f. 1-3.) 

Kansas, Bartholomew; Nepraska, Webber; WASHINGTON, : : 

D. C., Braendle. Growing in sandy pasture land. . 

SPECIES NOT SEEN 

16. TYLOSTOMA SEMISULCATUM Peck, Bull. Torr. Club, 22: 

209. 1895 

“Peridium subglobose, usually a little longer than broad, 6-8 _ 
lines broad, 9 lines long, glabrous above, ferruginous-tomentose ae 
on the lower half: osteolum entire: stem equal, about 2 inches — 
long, even and glabrous or but slightly furfuraceous on the uppe? 
part, the lower part longitudinally sulcate, whitish: spores ferru- — 
ginous, globose, .00016 to .0002 in. broad: threads of the capil- — 
litium not septate. ee 

“Sandy soil, Nevada. Collected by C. W. Irish, communi- — 
cated by T. Taylor. = 

“This species is separated from 7. mammosum Fr. by its peri- 
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dium, which is tomentose on the lower half and not depressed, 

and by its stem which is distinctly furrowed on the lower half.” 
As this species was not seen the above original description is 

quoted. The same is the case with the following description of 
I. Wrighti, and the species which Morgan calls “ 7. Meyenianum.” 
It has been thought best to include these descriptions in order 
that our present knowledge of the group may be accessible in a 
single paper. 

17. TyLtostoma Wricutit Berk. Grevillea, 19: 95. 1891 

“Stem 6 cm. high, 4 mm. thick, hollow, equal, ochraceous, even, 
glabrous; peridium spherico-depressed, 2 cm. broad, minutely 
umbonate, pale, ochraceous, glabrous, the wall of the umbo dis- 
appears at maturity and forms a small circular stoma; mass of 
spores yellowish brown; threads of capillitium hyaline, thick- 
walled, aseptate, equal, very long, branched, axis lunate, 5 » in di- 
ameter: spores glabrous, globose, pale yellow brown, minutely 
warted, 5—6 w in diameter. 

“On the ground. Rio Grande, North * Mexico (Wright). 
Type in Herb. Berk. 

‘‘ Distinguished from Tu/ostoma Meyenianum in the entire mouth 
and the hollow, even and not striated stem.” 

TYLostoma sp. (Described by Morgan, Jour. Cin. Soc. Nat. 

Hist. 12: 163. pl. 16. f. 5, as T. Meyenianum Kl., but it is 
clearly distinct from that species, though it might possibly be 

referred to 7. obesum C. & E.) 
__ “ Peridium depressed, globose ; the cortex soon receding, leav- 
ing a smooth whitish or yellowish surface to the submembrana- 
ceous inner peridium, the apex plane with a lacerate mouth : 

stipe long, thick, unequal, fusiform or tapering, nearly solid, sul- 
cate: threads of the capillitium long, much thicker than the 

spores, branched, hyaline: spores subglobose, even, pale brown, 
4-5-5.5 mic. in diameter. 

“Growing in sandy soil. New Mexico, Wright; Colorado, 

Webber. Plant 2-4 inches in height, the peridium 34-1 inch in 
diameter, the stipe about % of an inch in thickness at the thickest 

part. Specimens referred to 7, Angolense W. & C. do not differ 

otherwise than in having the stipe thickest at the apex and taper- 

* Probably a misprint for Vew as Wright was not known to have collected across 
the Rio Grande. 
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ing downward instead of fusiform. 7: obesum C. & E. appears 

to be founded on a specimen with the short thick stipe not fully 

developed.” 

Morgan’s description was made solely from Webber’s Colo- 2 

rado specimen which was returned to Mr. Webber who is now 

unable to find it. The New Mexican reference is merely a quo- 

tation from Berkeley who determined Wright’s original specimens 

under this name. 

The following tabulation will give more compactly our pres- 

ent knowledge of the distribution of Zy/ostoma in North America : 

TYLosToma. 

Texas. Mexico. 

_New York. N. Carolina. S. Carolina, "New Mexico. 
Arizona, _ 

_ California. ‘ Colorado. | _Nebraska. Wyoming. — 
Pennsylvania. 

Michigan. — a Towa 
ces, Ohio. 

Kansas 

| | | | | | 
| New Jersey. 

albicans. oe 4. | Tee igs | bai « 
campestre. | | | fe rebar a Ltdab| ie Gate 
exasperatum. = ech cay So ee ee oe ee [obs bd See 
fibrillosum. ae ea 
fimbriatum. I+) +++) 44) + |. 
gracile. Beet | es ee 
Kansense. 
minutum, oe ae . 
obesum. ee Aa 
pedunculatum. + eoese s +i ii +| 
poculatum. Poe ie + 
punctatum, ao 

semisulcatum, | 
subfuscum. | 

| | 
be 

| | | + | | | | | | | | | | 

tuberculatum. 
verrucosum, 
Wrightii. 

+ | 
| + e | 

* i CHLAMYDOPUS Speg. An. Mus. Nac. Buenos Aires, 6: 

189: Plo gs f2, 3. ~ ¥899 : 

In describing this genus Spegazzini includes two species from — 

Argentina, C. clavatus, from which we cannot separate our New 

Mexican material, and C. Amd/aiensis with a distinct annulus (?), and 
up to the present no other species of this genus have been reported. 
It is evident, however, from the description and figure of Zylostoma 
Meyenianum Kl.* that that species, also, belongs to the genus 
Chlamydopus. While the figure shows no trace of a volva, its 

tapering stem with its broad attachment to the peridium, together 
with its general habit would seem to indicate its relationship t 

sh eee 
* Nov. Act. Caes, Leop. Carol. Nat. Cur. 19: 243. pl. 5. fi g- 1843- 
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this genus. The volva is of such a friable nature that it would be 
preserved with difficulty even if the stem had not been detached 
by the inattentive collector. Quite recently several specimens 
have been found at Mesilla Park, New Mexico, which belong here. 

In going over the material referred to Zy/ostoma, in the Ellis 
collection, two other specimens, from different localities in New 

Mexico, were found which though destitute of volva, evidently be- 
long to the genus Chi/amydopus though they may constitute another 
species. For the present they have been placed with C. c/avatus. 

1. CHLAMYDOPUS CLAVATUs Speg. Joc. cit. 

Peridium depressed globose, 1.5-2 cm. high, 2.2-3.5 cm. in 
diameter, smooth, leathery, lightish fawn-colored: mouth plane, 
lacerate, irregular: stem 8-15 cm. long, much enlarged at the top 
where it joins the peridium, 1.5-3 cm. in diameter at the top, 

0.5—1.5 cm. at the base, sulcate, lacerate scaly, firm, solid, of the 
same color within and without as the peridium: volva friable, cup- 
like, with flaring sides, 1.5-2.5 cm. high, having remnants of earth 

and sand adhering to it: capillitium very abundant, interlaced, 
lightish yellow, hyaline, branched, sparingly septate, not swollen 
at the joints, the free ends usually rounded, 5-7 / wide: spores 
subglobose, dark ferruginous, densely verrucose, 4-6 p in 
diameter. (Pl. 35, f. 1-6.) 

New Mexico: Mesilla Park, Cockerell, Mesa, Garcia, Las Cru- 

ces, Wooton, Sandy soil under mesquite. ; 
Aside from its technical characters this species presents a 

habit very unlike any species of Zylostoma found in this country. 

Its clean smoothish peridium and stem are quite in contrast with 

the usual condition found in the species of Zy/ostoma, where the 

rough outer peridium, and usually the stem also, is frequently 

covered with fragments of adhering soil. Also in the specimens — 

of this genus, the capillitium threads are not as distinct as those of 

Tylostoma and have considerable white amorphous hyaline tissue 

intermingled with them. “ 

III. BATTARREA Persoon,* Syn. Meth. Fung. 129. ee J 

I-3. 1801 
It has been impossible to trace the history of Battarrea to its 

very beginning as the Acta Anglica, in which Woodward makes 

* This genus was named for Antonio Battarra, an early Italian mycologist, ae 

Was first erroneously spelled Batarrea by Persoon. In 1804 the name was changed y 
Palisot de Beauvais to Battarea, but the correct spelling, Battarrea, was not adopt 

until 1825 by Fries. 
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first mention and gives the first drawing of this plant, has been in- 

aceessible, but as early as 1785 Dickson * described Lycoperdon 

phalloides—“volvulatum stipilatum, pileo deflexo campanulato; 

supra pulverulento calyptrato, infra glabro libero ’’—which unques- 

tionably was the original Battarrea. It was collected in Septem- 

ber by D. Humphreys and T. Woodward at Norwich, Norfolk and 

Bungay, Suffolk, England. In 1801, Persoon established the genus, 

and named and figured one species, B. phalloides, which he de- 

scribes as follows—‘“ volulata stipitata, Pileus deflexus, campanu- 

latus, villosus, pulueris strato obsitus, a volua calyptratus.” In 1814 

Liboschitz + made the next mention, when he described a plant 

which he named Dendromyces Stevenit, from the river Volga, which 

~- Fries in 1839 referred to Battarrea. De Toni ¢ gives eight species, 

and Fischer § mentions seven of these, while quite lately, in 1899, 

Spegazzini || described two new species from Argentina, making 

the number of described species ten in all. 
The first Battarrea reported in this country was B. phalloides ** 

in 1873, said to have been collected by J. Torrey in the vicinity of © 

San Francisco, Cal., but strangely enough, though this is the well- 
known European species, it has never since been found, to my — 
knowledge, in the United States. Owing to the lack of description _ 

of the plant mentioned there is a question as to whether this plant — 
really belongs to the species indicated. The only other species so 

far known in this country are B. attenuata from Nevada, described 

by Professor C. H. Peck ++ in 1895, and B. Digueti, described in — 
the following year by M. Patouillard tt from Lower California. 

Lastly some material has been sent to Professor L. M. Under-— 

wood from New Mexico and Arizona which proves to belong to | 
two undescribed species. 

_ A list of the hitherto known species with their localities is” 
added: 

* Plant. Crypt. Brit, 1: 24. 1785. 
¢ Beschreibung eines neuendeckten Pilzes. 1814. 
¢ Saccardo, Syll. Fung. 7: 65; 9: 270; 14: 260. 
2 Engler & Prantl, Die nat. Pflanzenfam, 11** ; 344. 1900. 
|| An. Mus. Nac. Buenos Aires 6: 190, 191. 1899. 
** Grevillea 2: 35. 1873. 
tt Bull. Torr. Club, 22: 208. 1895. 
tt Jour. de Bot. 10: 251. 7. 2. 1886. 
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. PHALLOIDES Pers. England, Italy, North America (?). 

. GAuDICHAUDII Mont. Peru. 

. GUICCIARDINIANA Ces. _ Italy. 
. TEPPERIANA Ludw. Australia. 

STEVENI (Libosch.) Fries. Siberia. 

Dicueti Pat. & Har. North America. 

. ATTENUATA Peck. North America. 

. MUELLERI Kalchbr. Australia. 

. GUACHIPARUM Speg. Argentina. 

. Paraconica Speg. Argentina. oo MecM--Mo-Mo-Me-Mo-Me-Be~ 

Synopsis of the North American Species 

Stem hollow. 

Plants more than 20 cm. high; volva double, the inner layers split into numerous 

leaves. 1. &. laciniata, 

Plants 20 cm. high or less. 
Spores minutely verrucose ; volva simple. 2. B. Griffithsit. 

Spores nearly smooth ; volva triple. 3. B. Digueti. 
Stem solid, 4. B. attenuata. 

1. Battarrea laciniata Underwood, sp. nov. 

Peridium 5-6 cm. in diameter, 2-3 cm. high, smooth, mem- 
branaceous, the upper portion sometimes having portions of the 
outer coat of the volva adhering to it : the lower portion after the 
spores have been shed is a yellowish-white and shows traces of 
where the capillitium has sprung : stem 25-35 cm. long, woody, o 
hollow, stuffed with silky, thread-like fibers running about half 
way down the center of the stem, outer coat fibrous, pealing,some- 
times merely lacerate, at others shaggy, slightly tapering to the 
base, about 2.5 cm. at the top and 1.5 cm. at the base : volva com- 
plex, composed of a thick outer coating, and an inner set of very 
numerous thin leaflets arranged more or less in layers about the 
stem : capillitium whitish, hyaline, indefinite, irregular, somewhat 
fascicular : cells 30-50 long, 5-7 # wide, with raised annular 
thickenings or nearly flat spiral markings: spores subglobose, 

reddish-brown, 5—7 » in diameter, almost smooth. (PI. 36, f. 1-6.) 
New Mexico: Mesilla Park, Cockerell. 
This plant resembles B. Digueti in some of its characters, but 

it is distinguishable (1) By its much larger size, (2) By its having 

no inner woody volva enclosing the lower portion of the stem, (3) 

In the much larger number of leaflets which compose the inner 

portion of the volva, and (4) In the different coloring and marking 
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of the cells. The plants vary considerally as to size and roughness 

of the stem. 

2. Battarrea Griffithsii Underwood, sp. nov. 

Peridium 2—3.5 cm. in diameter, 1-2 cm. high, smooth, mem- 
branaceous, lower part flat, showing the line of dehiscence dis- 
tinctly: stem hollow, equal, 1-1.5 cm. in diameter, 9.5-15 cm. 
long, sulcate, pealing fibrillose: volva fairly well marked, com- 
posed of a few appressed fibrillose blunt squamules: capillitium 
4-10 » wide, whitish, flattened, rather amorphous, branched, and 

having a large number of cells mixed with it: cells darker than 
the capillitium, with spiral markings and annular thickenings, 
6-8 » wide, 24-85 » long: spores subglobose, minutely verrucose, 
looking smooth except under very high magnification, reddish- 
cinnamon colored, 4-5 # in diameter. (PI. 37, f. 1-6.) 

Arizona, David Griffiths, to whom the species is dedicated. 

3. Batrarrea Dicuert Pat. & Har. Jour. de Bot. 10: 251. pl. 
2. f. 1-6. 1896 

Peridium depressed globose, membranaceous: stem 15-20 cm. 
long, 8-10 mm. wide: spores globose, ferruginous, 5-6 # in 
diameter : cells 100-150 pz long, 4—7 wide, with darker yellow an- 
nular markings: volva of three layers, the outer one woody, simple, 
whitish, the inner woody and simple, and encircling the lower third 
part of the stem, the third layer between the outer and inner volva 
is composed of from 10 to 20 thin membranaceous leaflets. 

Lower Catirornia, Diguet. In barren rocky soil. 
No specimens of this species have been seen, but it has been 

thought best to quote the above partial translation of M. Patouil- 

lard’s very full description. 

4. BATTARREA ATTENUATA Peck, Bull. Torr. Club, 22: 208. 1895 

‘‘ Exoperidium unknown : endoperidium 2 in. or more in breadth, 
the basal part hard, thick, even and concave beneath, convex 
above, and somewhat coarsely reticulated by the bounding walls _ 
of broad shallow pits: stem 8 to 10 in. long, gradually attenuated 
toward the base, hard, almost woody, solid, rough except at the 
top, with rather coarse spreading or reflexed scales, brown €X- 
ternally, rusty brown within: spores globose, ferruginous, .0003 
in. broad: threads of the capillitium destitute of spiral thickenings. 

‘‘ Plant commonly growing in tufts of 3-5 individuals. Dry 
sandy soil. Nevada. Collected by C: W. Irish; communicated 

by Dr. Thomas Taylor.” 
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The single specimen of this species known is at Albany and is 
inaccessible at the present time, so the above original description 
has been quoted verbatim. 

IV. QUELETIA Fries. Ofversigt Kongl. Vetens. Akad. Fér- 
handlingar, Stockholm, 171. fl. 4. 1871 

This genus was established on a single species, and as yet no 
others are known. It is very rare, having been reported from 
very few localities. It was discovered by Dr. L. Quelet, at 
Herimncourt, France, and has since been reported from the en- 
virons of Rouen (Saint-Saens), and Pont de Sochaux, France. 
It has been found only once in the United States, at Trexlertown, 
Penn., by Mr. William Herbst, and was reported by Professsor C. 
H. Peck, in his 46th report of the State Botanist. He is of the 
opinion that this plant was introduced into this country in some 
way with tan bark, on which it usually grows. 

I. QUELETIA MIRABILIS Fries, /oc. cét. 

Peridium globose, 2. 5-3.5 cm. high, 3-4 cm. in diameter, 

fragile, easily separating from the stem, rupturing irregularly, of 
a reddish-brown color: collar irregular, of the same substance as 
the peridium : stem 6.5—-8 cm. long, 1.5 cm. wide at the top, 2 
cm. at the base, fascicular, reddish-brown, within and without, like 

the peridium, solid, lacerate, fibrillose, particularly at the base: 
capillitium very abundant and interwoven, forming with the spores 
a felt-like mass, reddish-brown, single threads whitish-yellow, 
thick-walled, hollow as shown by the truncated ends, septa rare 
or wanting, 5—g w wide, branches rather short, free ends rounded 
and recurved: spores subglobose, coarsely warted, 4-6 p in 
diameter, some short-pediceled, inner portion breaking up and 
issuing from the thin-warted coating which is then hyaline and 
Shrivelled. (Pl. 38, f. 1-5.) 

PENNSYLVANIA: Trexlertown, Herbst. On spent tan bark. 
Summer, after rains, forming circles. 

V. DICTYOCEPHALOS Underwood, gen. nov. 

Plants with the irregularly rupturing peridium closely attached 

to the solid stem. Volva cup-like, persistent at the base of the 

stem. Gleba composed of a mesh-like irregular tissue, in which 

the capillitium threads are embedded. 
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1. Dictyocephalos curvatus Underwood, sp. nov. 

Outer peridium of a thick woody texture, bearing a definite 

cup-like volva at the base of the stem, the upper portion being 

carried up on the peridium, and either falling off or remaining 

adherent to it : inner peridium scleroderma-like, rough, dark brown, 

scaly, rather flattened sideways, rupturing irregularly, 3-6 cm. — 

high, 5-8 cm. in diameter: stem 25-40 cm. long, 3-6 cm. in 

diameter at the summit, 1.5-4 cm. in diameter at the base, con- 

siderably flattened, twisted, solid, dark brown within and without, 

sulcate, the outer surface very uneven, and peeling : the collar in- 

distinct, formed by the lower portion of the peridium adhering to 

the top of the stem and becoming torn as the stem elongates: the 
top of the stem is rounded and projects into the peridium forming 
a pseudo-columella, of a yellowish-brown color, lighter than the 

rest of plant, marked with irregular, reticulated pits, from the sides of 
which the mesh-like tissue springs which forms with the spore mass 
the main part of the gleba: capillitium 8—10 wide, mostly embed- 
ded in the mesh-like tissue, bright yellow, cylindric, septate, not 
much swollen at the joints, branched, the free ends rounded: 
spores subglobose, warty, 5—7 in diameter. (Pl. 39, 40.) 

Cotoravo : Colorow, Bethel. 
Plants with a strong odor which in the dry condition much 

resembles that of the dried bark of Ulmus fulva. The spores of 

these specimens first appeared to be of two kinds—darker warted, 

larger ones, and smaller, smooth, light colored ones—but it was 

soon seen that this was owing to the outer coat having been eaten 

off by the quantities of small insects by which these plants were 

infested. , 

These strange plants were found by Mr. E. Bethel at Colorow, 

Col., in the month of August, 1897. In the notes sent with these 

specimens to Mr. Ellis, Mr. Bethel says: “These plants are very 
odd-looking in their native haunts; they grow on a soft alkaline 

adobe soil. Some of them had lifted themselves entirely out of 

the ground, while others had the stalk standing in about one inch 

of soil. They presented a very fantastic appearance, as there waS 

little or no other vegetation about. * * * Some of the specimens 

were very much bent, approximating a semicircle, others were 

twisted like a corkscrew, with the portions of the stalk split and 

bent back. I think the chief factor in lifting the plant out of the 

ground is this twisting and bending back of the portions of the 
stem during dessication.”’ ee 
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Explanation of Plates 

In most cases the drawings have been made twice natural size and reduced one 
half. The capillitium and spores were drawn with a camera lucida under double the 
magnification noted. 
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PLATE 31 

1. Tylostoma pedunculatum, nat. size. 
2. Spores and capillitium, < 170. 

3. Spores, 310. 
4, 5. Zvlostoma albicans, nat. size. 

6. Spores and capillitium, >< 170. . 
7. Spores, < 310. 
8. Zylostoma verrucosum, nat. size. 
g. Spores and capillitium, 170. 
10. Spores, & 3Io. 

11. Zylostoma minutum, nat. size. 
12. Spores and capillitium, < 170. 
13. Spores, < 310. 

PLATE 32 

1. TZylostoma gracile, nat. size. 
2. Spores and capillitium, 170. 
3- Spores, X 310. 
4. Tylostoma obesum, nat. size. 

5. Spores and capillitium, << 170. 

6. Spores, X 310. 
7. Tylostoma Kansense, nat. size. 

8. Spores and capillitium, < 170. 
g. Spores, & 310. 

‘ PLATE 33 : ee 

1. Tylostoma exasperatum, nat. size. 

2. Spores and capillitium, < 170. 

3. Spores, < 310. 
4. Tylostoma fibrillosum, nat. size. 
5. Spores and capillitium, 170. 
6. Spores, 310. 
7. Tylostoma tuberculatum, nat. size. 

8. Spores and capillitium, >< 170. 

9. Spores, 310. 
10. Tylostoma campestre, nat. size. 
II, Spores and capillitium, 170. 
12. Spores, 310. 

PLATE 34 

I. Zylostoma punctatum, nat. size. 
2. Spores and capillitium, > 170. 

3- Spores, < 310. 
4. Tylostoma poculatum, nat. size. 
5. Spores and capillitium, < 170. 
6. Spores, < 310. 
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Fic. 7. Zylostoma fimbriatum, nat. size. 

Fic. 8. Spores and capillitium, > 170. 

Fic. 9. Spores, 310. 

Fic, 10. Tylostoma subfuscum, nat. size. 

Fic. 11. Spores and capillitium, >< 170. 

Fic. 12. Spores, X< 310. 

PLATE 35 

Fic. 1. Chlamydopus clavatus, nat. size. 

Fic. 2. Spores and capillitium, >< 170. 

Fic. 3. Spores, X 310. 

Fic. 4. Single spores, X 450. 
Fic. 5. Peridium showing lacerate mouth, and enlarged stem, nat. size. 

Fic. 6. Section through peridium and stem. 

PLATE 36 

Fic. 1. Battarrea laciniata, % nat. size. 
Fic, 2. Spores and capillitium, 170. 

Fic. 3. Spores, * 310. 

Fic. 4. Cells, < 30. 
Fic. 5. Cell after desiccation, & 310. 

Fic. 6, Peridium, nat. size, showing attachment to the stem, 

PLATE 37 = 

Fic. 1. Battarrea Griffithsii, nat. size. 

Fic. 2. Specimen showing under side of peridium, volva missing, nat. size. 
Fic. 3. Peridium showing method of dehiscence, nat. size. 
Fic. 4. Spores, capillitium and cells, 170. 

Fic. 5. Spores, 310. 
Fic. 6. Cells, & 310. 

PLATE 38 

Fic. 1. Queletia mirabilis, nat. size. 
Fic. 2. Spores and capillitium, 170. 
Fic. 3. Spores, X 310. 
Fic. 4. Spores, showing breaking up of inner substance, 310. 
Fic. 5. Section through the peridium, showing detachment of stem, nat. size. 

PLATE 39 

Fic. 1. Dictyocephalos curvatus, ¥% nat. size. 
Fic. 2. Lower portion of stem, and double volva, ¥ nat. size. 
FIG. 3. ro ruptured irregularly, with remnants of mesh-like tissue, 2 i nate 

size. eee 
Fic. 4. Portion of tissue with spores and capillitium embedded in it,  179- 

PLATE 40 : 

Fic. 5. Dic/yocephalos curvatus, 4% nat. size, 
Fic. 6. Spore, X 465. 
Fic. 7. Inner portion of spore issuing from outer coat, X 465. 
Fic. 8. Empty, hyaline spore coats, & 465. 
Fic, 9. Smooth inner spores after issuing from outer coat, 465. 



Some Points in the Anatomy of Chrysoma pauciflosculosa * 

By Francis E, Lioyp 

The material upon which these notes are based was collected 
by the writer on Cat Island, one of the Mississippi Sound series. 
This region lies in the northern edge of the tropical life zone, and 
is characterized by the presence of a goodly number of tropical 
strand plants.+ Chrysoma pauciflosculosa, may be considered as one 
of these, indigenous to America, with a northern range extending 
to South Carolina on the Atlantic Coast. Its habitat according 
to Chapman { is ‘sandy banks and shores,” and appears to be a 
halophytic plant, at least in some localities. The plant is a shrub 
a meter or over in height, having vertical isolateral leaves. These 
are rigid, with three prominent longitudinal views, and are covered 
with an aromatic gummy exudate. 

Using the floral characters as a basis the plant has been by some 
authors referred to the genus Solidago, from which it was separated 
first by Nuttall, who has been followed more recently by Greene. 
The reasons for which this has been done are found in the habit, 

Woody character, and inflorescence of the plant. It is our present 
Purpose to examine more particularly some points in the anatomy 
of the leaf. 

In shape the leaf is narrowly elliptical, tapering into a short 
petiole. When examined by transmitted light it appears “ pel- 

lucidly punctate” an appearance which is due to the peculiar ar- 

rangement of the internal tissues and not to accumulations of a 
Secretion in cavities, as for example, in the Hypericaceae. Further 
observation by reflected light shows that each of the polygonal, 

* Shortly before her death Dr. Emily L, Gregory, with whom two of her students, 
Miss Alice M. Isaacs and Miss Marion Satterlee, worked in collaboration, examined this 
Plant. The results of their observations were presented in a paper read before the 

Torrey Botanical Club on January 14, 1896. Had Dr. Gregory's death not occurr ed, the 
Paper would undoubtedly have been published. The writer has very kindly been given 

_ Recess to these results by Miss Isaacs, whom he wishes here to thank. The present 

Paper is largely a verification of the observations presented in 1896. 
} For a fuller account of this region see Lloyd, F, E., and Tracy, S. M., The In- 

Sular Flora of Mississippi and Louisiana Bull. Torr. Club, 28: 61-101. 1901. 

{ Flora of Southern States. 
445 
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pellucid areas is surrounded by a sulcus. In drying they shrink 

inwardly, giving rise to the term “ pitted’? as applied to the leaf 

surface, which however would better be described as a mosaic. 

Both sides of the leaf have the same appearance, the reason for 

which will be better understood by an examination of the internal 

structure. 

The sulci just referred to are caused by the dipping down of 

the epidermis on both sides of the leaf to a depth equal approxi- 

Fic. 1, Transverse section of leaf, through the midrib and two pairs of air 

chambers. 

mately to one third of the thickness of the leaf. (Fig. 1.) The 
epidermal cells which line the sulcus are of gradually decreasing 

depth, the deeper they are placed. Between the sulci the epi+ 3 

dermis stretehes almost without support. The arrangement Oe 

the mesophyll is such that there is thus formed a disposition of — 

Fic. 2. Transverse section through a stoma. 

tissues which suggests at once the well-known air chambers of the _ 
liverwort, Marchantia. In the roof of epidermal ceils, which are 3 
cuticularized both within and without, are found the stomata, — 

one of which is shown in detail in Fig. 2, in which are delineated — 

the hinge line (4) and an inner guard ridge (7) making a sensitive — 
and effective stoma. The effectiveness is heightened by the ac 
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cessory cells lying adjacent, the presence of which in the Com= 
positae is,so far as known, of rather rare occurrence, according 
to Benecke.* These cells are not, however, as well differentiated 
as in Carlina (Benecke, /. c.), but nevertheless serve to raise the 
stoma somewhat above the level of the epidermis, and, by the con- 
formation of their walls, to aid in closing the aperture. _ 

The stomata are to be found only in the “ pellucid ” areas, from 
the margins of which they are absent. In each area there are, on 
an average, about 22. They are found also upon the rounded 
edges of the leaf. The average size of the areas is 0.19 sq. mm. 
The stomata are therefore relatively numerous in the areas in which 
they occur, 

Fic. 3¢, Double glandular hair; 34, older condition, with collapsed cells; 4, 
single glandular hair ; 5, whip hair. 

The exposed surface of the leaf is entirely smooth and free 

from organs such as hairs. The cuticle is sculptured into irregular 

ridges, chiefly over the veins, and inconstantly over the rest of the 

Surface. Two kinds of hairs grow in abundance at the bottoms of 

the sulci. Of these, one sort is glandular, the other, the so-called 
whip cells.+ 

The former are composed of two series of four cells each, the 

basal cells being the smallest (Fig. 3@). Their walls are thin and 
have a delicate cuticularized external layer. Inthe terminal cell one 

always finds a rounded mass of calcium oxalate crystals. In the 

mature leaf the three lower cells appear empty and are collapsed 

Sarees: 
‘ 

* Bot. Zeit. 1892. : 
t Vesque, J., Caractéres des * * * gamopetales * * *. Ann. Sci. Nat. Bot. 

VI, x: 183. 1885. 
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while the terminal cell maintains its shape and contents. (Fig. 30.) 

In type this form of hair agrees with that described by Vesque 

(Z. c.) which he found at the base of the heads of Chrysanthemum 

coronarium. The contour differs however. Occasionally one finds 

such a hair composed of but one row of cells (Fig. 4). In all 

cases so far observed the two series of cells, when two are present, 

arise from two neighboring cells of the leaf, a fact which leads to 

the view that we have before us a case of concrescence. This must 

however be verified by a study of their development. 

The whip hairs (Fig. 5), on the other hand, are quite different 

in form and function. They are composed of one series of four 

cells. The basal cell is lenticular, with or without a projecting — 

portion. The secondisa slender stalk-like cell ; the third athicker 

and somewhat longer cell, supporting at its outer end a long lash 

cell, four to five times as long as the rest of the hair. At the base of 

the lash cell is a bulbous enlargement upon which the lash is set ob- 

liquely, as occurs in similar hairs in Carduus lanceolatus (Vesque, 

/.c.). The lumen of the lash cell is almost obliterated except toward e 

and at the base, and the thickened wall is composed of cellulose, with 

a very thin layer of cuticle which extends over the whole hair and 

is continuous with the cuticle of the leaf. The protoplasmic con- 

tents are plainly seen in all the cells of the hair except the lash 

cell, from which they appear to be absent in maturity. The whip 
cells, the lash of which is somewhat curled, usually protrude out 

of the sulcus and their slender ends lie upon the exposed leaf sur- 

face. They occur in greatest numbers at the juncture of the sulci. 

When one asks concerning the function of these hairs the an- 

swer is more difficult for the whip cells than for the gland cells. 

From the latter is exuded the gummy secretion which renders the 
leaf more effectually protected against the loss of moisture» The — 
activity of secretion is resident chiefly, or probably entirely, in the: 

terminal cell, as is indicated by the accumulation of calcium OX@- — 

late. The whip cells occur, in cases so far as known, only as part : 
of a tomentose or arachnoid covering (Vesque, /. c.). We may | 
regard them here as useless morphological members, or We MAY 

ascribe to them some function, such as leading by capillarity he : 
gummy secretion out upon the leaf surface exposed to the air. 

That this takes place there is no doubt, though that this is more 

_ than an incidental phenomenon may be doubted. 
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The mesophyll offers some points of very great interest. No 
palisade tissue may be said to exist in the ordinary acceptance of 
the term. Dorsiventral differentiation is quite absent. We do find, 
however, a distinct division into two forms of chlorenchyma. 
Speaking with reference to a single chamber we may describe 
these two forms as follows. (1) There is a tightly packed mass of 
cylindrical cells with their longitudinal axes approximately per- 
pendicular to the leaf surface, and with small intercellular spaces. 
(p, Fig. 1.) This mass lies against the side walls of the chamber, 
and abuts upon the margin of the roof; here, in the roof, are no 
stomata. Deep in the leaf, near the middle, the form of the cells 
changes to that of irregular “collecting” cells (c, Fig. 1) which lie 
against each other, and large parenchymatous elements which 
receive the products of photosynthesis. (2) A very loose spongy 
chlorenchyma with large intercéllular spaces extends across the 
floor of the chamber, and separates the two air spaces (a, a’, Fig. 
I) on opposite sides of the leaf. From this loose chlorenchyma 
extending to either face of the leaf are columns composed of a 
single series of cells—filaments in effect—which abut upon the 
epidermal cells and are attached to them. Altogether the chloren- 

chyma presents a most curious and unique arrangement, in which 
the palisade may be regarded as really present but, for some 
secondary reason pushed, so to speak, to the sides of the air 

chambers. What ecological explanation may be offered? We 
would suggest that we are dealing here with a very delicate 
mechanism for controlling the loss of water. It has been re- 

marked that the epidermis is cuticularized on both sides, while the 

chlorenchyma is free from cuticle. On the assumption that a 
reduction in turgidity would affect first the chlorenchyma, the 
tigidity of the columns would thereby be lessened and the 

epidermal roof would sink in. Such a movement would effect the 

simultaneous closure of the outer entrances of all the stomata 
without causing any change in the relative position of the inner 

guard ridge, within which, the stomata being lifted up somewhat 
Would be the center of oscillation of the guard cells. A very slight 

Movement would suffice for a relatively great change in the total 
Cross section of the outer entrances of the stomata. The writer 
has sought to determine if a sinking in of the roof actually occurs. 



450 Lioyp: ANATOMY OF CHRYSOMA PAUCIFLOSCULOSA 

By applying glycerine to thick sections of alcoholic material he 

has in the majority of cases been able to produce the movement. 

The results, however, are not convincing, and more exact studies 

should be carried out upon living material. If this explanation 

holds good, the position of the palisade cells may be accounted 

for as contributive to the formation of the diaphragm. 

An alternative explanation may be found in the light relations. 

Vertically placed leaves or their physiological equivalents are com- 

monly supplied with palisade tissue on both faces (isolateral), but 

hitherto no such peculiar grouping of the chlorenchyma in an 

isolateral leaf has come to light. Such grouping therefore ap- 

pears to be secondary and to be accounted for in some other way. 

The best we can do, therefore, is to admit our ignorance and 

await experimental evidence. 

No further matters in the anatomy of this plant need receive 

mention at this time beyond the remark that the shrubby character 

of the plant and its peculiar leaf anatomy clearly separate it from 

the genus Solidago, in which, so far as at present known, no ap- 

proach to our plant in either regard is to be found, even in 

halophytic species. . 
In summarizing we point out the following matters of general 

interest : 

{. The leaf of Chrysoma pauciflosculosa is bifacial, isolateral, 

and of unique structure. 

2. Two kinds of hairs are present, which agree with the mor- 

phological types found in the Compositae, as defined by Vesque- ~ : 
3. The stomata correspond closely in structure to those of 

the majority of halophytes, as described by Warming in his 

Halofyt Studier, but possess a more specialized inner entrance. 

They are provided with accessory cells (Nebenzellen), which are — 

not, however, very regularly placed. - 
4. The arrangement of the mesophyll possibly stands in ody 

mechanical relation with the stomata. a 
5. The perennial shrubby character of the plant and its pecu- a 

liar leaf. anatomy separate it definitely from the genus Solidago. 

I have to thank Mr. J. E. Kirkwood for the sketch forming 

Fig. I. 

Bonn, March, 1901. 



Dasystoma flava and some related Species 

| By Joun K. SMALL 

Specimens of Dasystoma that have recently accumulated in the 
herbaria at the New York Botanical Garden indicate a segregation 
of species in the Dasystoma flava group as follows : * 

Key to the Species 

Upper leaves and bracts with pinnatifid blades. 1. D, grandifiora. 
Upper leaves and bracts with entire or merely toothed blades. 

Pedicel shorter than the calyx. 
Upper leaves and bracts with toothed blades. 2. D. serrata, 
Upper leaves and bracts with entire blades. 

Racemes continuous: flowers approximate : calyx densely pubescent. 
Capsules about 1 cm. long, scarcely beaked. 3. D. brachycarpa, 
Capsules about 1.5 cm. long, long-beaked. 4. D. flava. 

Racemes much interrupted: flowers remote: calyx glabrate or merely 
puberulent. 5. D. dispersa. 

Pedicel longer than the calyx, 6. D. patula. 

1. DasysTOMA GRANDIFLORA (Benth.) Wood 

Gerardia grandifiora Benth. Comp. Bot. Mag. 1: 206. 1835. 
Dasystoma grandifora Wood. Bot. & Flor. 231. 1873. 
In open woods, Wisconsin ‘and Minnesota to Tennessee and 

Texas. 

2. Dasystoma serrata (Torr.) 
Gerardia serrata Torr.; Benth. in DC. Prodr. 10: 521. 1846, 
Perennial, grayish puberulent or finely pubescent. Stems 4-12 

dm. tall, often widely branched : leaf-blades pinnatifid on the lower 
part of the stem and their segments entire, merely serrate and much 
smaller above : calyx-tube 5-6 mm. broad during anthesis ; lobes 
linear-lanceolate to lanceolate, entire: corollas 2.5-4 cm. long : 
Capsules ovoid or globose-ovoid, 1-1.5 cm. long, short-beaked. 

In dry soil, Missouri to Louisiana and Texas. 
Louistana: Hale, no. 249. 
Missourr: McDonald County, Bush, no. 272; Swan, Bush, 

no. 677, 
. 

* Species hitherto undescribed and newly combined binomials are ‘indicated by 
heavy face type. 
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¥ 3. Dasystoma brachycarpa 

Perennial, puberulent or finely pubescent. Stems 6-15 dm. tall, 
- usually simple below the inflorescence: leaf-blades leathery, ob- 
long-ovate, oblong-lanceolate or lanceolate, 5-12 cm. long, incised 
or repand on the lower part of the stem, entire or merely undulate 
and shorter above: racemes continuous : flowers very short pedi- 
celled: calyx-tube campanulate at maturity ; lobes as long as the 
tube or longer : corollas 2.5—3 cm. long, with widely dilated tubes: 
capsules globose-ovoid, about 1 cm. long, scarcely beaked. 

In dry sandy soil, Stone Mountain, Georgia. 

The specimens on which this species are based were collected 

by the writer on the slopes of Stone Mountain, Georgia, September 

6-12, 1894, and are in the herbaria both of Columbia University 

and the New York Botanical Garden. 

4. DasystomMa FLava (L.) Wood 

Perennial, grayish pubescent or sometimes merely puberulent. _ 

Stems 3-12 dm. tall, simple, or branched above : leaf-blades lanceo- 
late to oblong, 4-14 cm. long, repand, coarsely toothed or rarely 

pinnatifid on the lower part of the stem, entire or merely undulate 
above : racemes continuous, at least during anthesis: calyx-tube 
turbinate at maturity; lobes as long as the tube or much longer: 
corollas 3-4 cm. long: capsules ovoid-conic, about 1.5 cm. long, 
long-beaked. 

In open woods and thickets, Ontario and Wisconsin to Massa- 

chusetts, Florida and Mississippi. — 

5. Dasystoma dispersa 

Perennial, inconspicuously puberulent, blackish in drying. 

Stems 4-10 dm. tall, simple, or widely but rather sparingly 

branched: leaf-blades spatulate, oblong, elliptic or oblong-ob- 4 
lanceolate, entire, 2-6 cm. long, or longer and repand near the. = 

base of the stem, slender-petioled: racemes conspicuously inter- 

rupted, the pairs of flowers quite regularly separated by intet- 
nodes 2-4 cm. long: calyx-tube 7-8 mm. broad during anthesis, 

glabrate or merely puberulent ; lobes about as long as the tube or — 

usually shorter: corollas 3-3.5 cm. ‘ae 

In pine woods and on hillsides, Alabama, Mississippi and 
Louisiana. : 

ALABAMA: no locality, Gazes. 
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Mississippi: Biloxi, Zracy, no. 5108. 
Louisiana: Feliciana, Carpenter; type in the herbarium of 

Columbia University. 

6. Dasystoma pATULA Chapm. 
Dasystoma patula Chapm. Bot. Gaz. 3: 10. 1878. 
On river banks, Tennessee and Georgia. 
A local, and very characteristic species thus far found only in 

the two states cited above. 



On a Collection of Plants made in Georgia in the Summer of 1900 

By RoLanp M. HARPER 

(WITH PLATE 29) 

Having made plans to spend the past summer in studying the 

flora of Georgia, I left New York on the 14th of June, 1900, and 

arriving in Georgia the next day. While passing through North 

Carolina onthe morning of the 15th, I noted an extension of range 

of an introduced plant, which might be mentioned here. At Aber- 

deen, Moore county, I found Acanthospermum australe (L.) Kuntze 

growing beside the track. This station is considerably farther 

north than the one mentioned in a previous paper,* and is prob- 

ably the northernmost yet reported. Inthe same county, among 

other things of interest, I saw Sarracenta flava L. for the first time. 

It was quite abundant in moist pine-barrens from Lemon Springs 

to Aberdeen, a distance of about 22 miles. 

_My first stop in Georgia was at Athens, where I had collected 

many interesting plants in previous years. Here I spent about 

three weeks, collecting plants numbered 1 to 161, all in Clarke 

county. During June my operations were considerably inter- 

fered with by unusually frequent rains, and on this account I did 

not have a chance to visit some of my favorite localities in adjacent 

counties. 

On July 8th I went to Atlanta, where I was joined by Mr. : 

Percy Wilson, of the New York Botanical Garden, who accom- - 

panied me during the next four weeks. = 
During a week spent in Atlanta we made trips to several points 

of botanical interest in the vicinity. On the afternoon of the oth 3 

we collected along the bank of the Chattahoochee River in Cobb — 
county, and on 10th we spent the day at Stone Mountain, in DeKalb ee 

county, which has been made famous by the researches of Porter, 

Ravenel, Canby, Gray, Small and several other botanists. Fig. 

1 is a view of the mountain from the northeast, about a mile dis- = 

tant, showing the precipitous north side. ‘oP alae a 

* Bull. Torr. Club, 27: 341. 1900. . 
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On the 12th we went to Kennesaw Mountain, in Cobb county, 
20 miles northwest of Atlanta, whose summit is the highest point 
in Georgia south of the 34th parallel (1809 feet). This mountain 
is well known historically, having been the scene of an important 
battle on June 27, 1864, but has apparently never been mentioned 
in botanical literature. Kennesaw is mostly covered with woods, 
and its flora seems to be richer in species than that of Stone 
Mountain, which is mostly bare rock. Many species are common 
to the two mountains, but those on Kennesaw are in general plants 
of less restricted range. 

On the afternoon of the 14th Mr, Wilson made a short trip to 
De Kalb county, while I went tothe northern part of Clayton county, 
about 10 miles southwest of Atlanta, where I discovered new sta- 
tions for two or three rare species. While in the vicinity of At- 
lanta Mr. Wilson collected plants numbered 1 to 61, and I in- 
creased my numbers to 241. 

We left Atlanta on the morning of July 17th, and went via the 
Southern Railway to Dalton, the county seat of Whitfield county, 
about 100 miles to the northward. Up to this time we had been 
collecting in the Archaean or granite region, but on the way to 
Dalton we passed into the newer terrane of the Palaeozoic. 

Between Atlanta and Dalton I made notes on several interest- 
ing plants seen from the train, the most important of them being 
Pinus palustris, which has long been known to reach its inland 
limit in this region, though I know of no botanist who had visited 
this portion of its range before; and I selected the longer route 
to Dalton because I knew it would give us an opportunity to ob- 
Serve this species. It was first seen by us in the western part 
of Paulding county, in the Archaean region, at an altitude of about 
1100 feet, and for the next 15 miles along the railroad, in Polk 
and Floyd counties, some specimens of this pine were nearly 
always in sight. In Polk county we crossed the boundary of the 
Palaeozoic region and began to descend rapidly, and in Floyd 
county, where we left Pixus palustris behind, our altitude was only 
about 6oo feet, 

We made Dalton our headquarters during a few weeks’ ex- 
Ploration of Whitfield and Walker counties, which lie along the 
northern boundary of the state, adjacent to Tennessee, and are 
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both wholly in the Palaeozoic region. The principal points of 

interest visited during the remainder of July were the Chattoogata 

Mountains, a few miles west of Dalton, and Gordon Springs, in the 

extreme western part of Whitfield county, at the base of Taylor’s 

Ridge. At this delightful rural retreat we spent three days, from 

the 25th to the 28th, crossing the ridge into Walker county, two 

or three times. The summits of these higher ridges in Whitfield 

county, are composed of sandstone rocks, of the Red Mountain (or 

Rockwood) formation, which represents the upper portion of the 

Silurian in Georgia. The lower ridges are mostly of the Knox 

Dolomite and Chickamauga formations (Lower Silurian). 

During these trips in the latter part of July I collected my 

numbers 242-324, and Mr. Wilson his numbers 62-160. 

Having decided to explore the still higher mountains of the 

Lookout plateau to the west of us, we set out on July 31 and 

walked across Chattoogata, Taylor’s, and several smaller ridges, to 

Lafayette, the county seat of Walker county, about 25 miles west 

of Dalton. With Lafayette as a base, on the first three days of 

August we made trips to different portions of Pigeon Mountain, a 

few miles to the westward, and also collected several plants in the — 

immediate vicinity of Lafayette, which is in a valley of Oostanaula — 

(or Connasauga) shale, a part of the Cambrian formation. . 

Pigeon Mountain is a spur of Lookout Mountain, and, like — 

Lookout, is a synclinal plateau, capped by coal measures (Cat- = 

boniferous). The rock of the coal measures here is a sandstone, — 

scarcely distinguishable from the Red Mountain sandstone. Below — 

the coal measures the Mountain (or Bangor).Limestone is exposed — 
over a large area on the lower slopes of the mountain. This isa 

compact bluish limestone, and many interesting plants are found | 
on it. Below the carboniferous rocks is a stratum of Devonian — 

rocks about 25 feet thick, known as the Chattanooga Black Shale. = 

This outcrops all along the base of the mountain, but is rarely 

visible, on account of the ease with which it disintegrates where — 
exposed. S 

The highest point of Pigeon Mountain is 2329 feet above sea 

level, and about 1400 feet above the adjacent valleys. On the — 

first of August we ascended to this high point, and made the a 
quaintance of some of the rare plants of this mountain region. — 
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On the following morning we collected in and near Lafayette, 
and in the afternoon went to the railroad tunnel at the north end 
of Pigeon Mountain and found a number of interesting plants 
on the Chattanooga Black Shale and Mountain Limestone in that 
vicinity. 

On the morning of the third we visited Bluebird Gap, on the 
mountain, about midway between the points visited on the two 
preceding days. The same afternoon we returned to Dalton by 
rail, by way of Chattanooga, Tenn. 

We would gladly have remained longer in this interesting 
region, but as we could not bring our driers over the mountains 

with us, our stay was limited. During our Lafayette trip Mr. 
Wilson collected numbers 161-210, and I numbers 324-365. 

On August 5 Mr. Wilson left me, to return to New York, 
while I remained in Dalton ten days longer, collecting plants 

numbered 366 to 401 in the vicinity. 
From Dalton J journeyed about 250 miles southward, and the 

afternoon of the 16th found me at Leslie, a small town of about 
200 inhabitants, in the pine barrens of Sumter county, where I spent 

five weeks at the home of the mayor, an old friend of mine. From 

Leslie I made three trips to Americus, 12 miles northwest, on 

August 20, 27-29, and September 15, and two to the Flint River, 

9 miles east, on September 3 and 10. The rest of the time I col- 

lected within two or three miles of Leslie. Fig. 2 is a typical 
scene in the pine barrens near Leslie, in which I did most of my 

collecting in that region. 
The geological formations in Sumter county are Lower and 

Middle Eocene (Tertiary), with several subdivisions, overlaid by two 

recent formations, the Lafayette and the Columbia. The Lafay- 

ette (named for its type-locality, Lafayette county, Mississippi), 
which is a mixture of sand and clay in varying proportions, averag- 

ing many feet in thickness, covers nearly the whole county. In the 

Vicinity of the Flint River this has been removed by erosion and 

replaced by the Columbia (named for the District of Columbia), a 

newer and much thinner deposit of almost pure sand. In the 
Southeastern part of the county the Columbia formation extends 

back from the river about three miles, and seems to overlap ‘the 

Lafayette slightly, as I have been led to infer from the character 
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of the existing vegetation there. The very important relations be- 

tween these two superficial formations and the present flora seem 

to have been almost entirely overlooked by botanists. The Lafay- 

ette is briefly mentioned by Dr. Mohr in his “ Timber Pines of the 

Southern States,” and by Dr. Gattinger in his “‘ Tennessee Flora” (in 

the latter under its former name of Orange Sand), but I find no 

mention of the Columbia in any botanical work published previous 

to my trip. 

While in Sumter county (together with a trip to Dooly county : 

on September 3, when I crossed the Flint River), I collected plants 

numbered 402 to 657. 

A friend in Douglas, the county seat of Coffee county, having — 

invited me to spend a few days with him, I now availed myself of an 

opportunity to visit a part of the State botanically and geologically 

unexplored, and on September roth left Leslie and started for 

Douglas, by way of Cordele, Tifton and Waycross. 

Between Cordele and Tifton a change in the topography and 

flora of the country I was passing through became apparent. I 

passed from a comparatively level region, with the water mostly in 

ponds and swamps occupying shallow basin-like depressions, to a z 

slightly rolling region, with valleys occupied by sluggish streams. : 

Here I saw Sarracenia fava in Georgia for the first time, and in a 

considerable abundance. /inus heterophylla began to appear, Te- . 

placing P. palustris, and Taxodium distichum imbricarium be- — 

came common in all the little valleys, instead of only occupying 

isolated depressions, as in Sumter county. I also saw many plants ae 

new to me, which the rapid motion of the train would not permit 

me to identify. a 

This change in the topography and flora is probably caused by 

a double change in the geological formations. Between Cordele 

and Tifton the Middle Eocene strata are replaced by Upper Eocene, © 
and somewhere near the same place the overlying Lafayette be 
comes in turn overlaid by the Columbia. The Lafayette is COV 

ered in this way throughout most of southeast Georgia. The 

underlying formations no doubt influence the topography, and 
thereby indirectly the flora, while the superficial formations have 

a direct influence on the character of the flora. 

At Tifton, which is in the northwestern corner of Berrien county 
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I had to wait from 3:30 to 5:15 p. m. for another train, and during 
the short time at my disposal I went out into the pine-barrens to 
examine the flora, which I found quite different from any to which 
I had been accustomed. Here I collected twelve species, num- 
bered 658 to 669, two of which are described below as new. 

It became dark soon after I left Tifton, so that I did not have 
much further opportunity to observe the flora that day. I no- 
ticed however that Serenoa serrulata began to appear a few miles 
east of Tifton, and the pines seemed to be all P. heterophylla. I 
am not sure that I saw P. palustris any more during the remainder 
of my trip. 

In Waycross the next morning I took a short walk into the 
outskirts of the city before boarding the train for Douglas, and 
found myself in an almost perfectly level region, in which the under- 
lying formation is probably Miocene. What I saw of the flora 

there did not differ much from that.at Tifton, the superficial for- 

mations being no doubt the same. I collected only one species 
in Waycross, no. 670. 

From Waycross to Douglas, a distance of 42 miles, the 
country is very sparsely settled, and the pine forests are almost 
unbroken. To my surprise I noticed that nearly every tree bears 
the marks of the turpentine industry, but otherwise the country is 
Practically in a state of nature. For a distance of 35 miles out 
from Waycross the topography continues level, and then changes 
rather abruptly to a rolling country similar to that around Tifton. 

This part of | Georgia is a most excellent region for studying 

the distribution of plants, for the destructive influences of civiliza- 

tion have scarcely begun to make themselves felt here, and most 

of the species are fairly common throughout their respective areas, 

So that their ranges can be determined with some degree of ac- 

curacy. In the case of the more conspicuous plants one can ob- 
serve many of them to good advantage while traveling by rail, as 
I found from experience. 

Coffee county seems never to have been visited by a botanist 
before, and I made some interesting discoveries during my short 

Stay there. The topography and flora around Douglas are so 
similar to those in the vicinity of Tifton that the geological for- 
Mations are probably very nearly the same, namely, Upper Eo- 



460 HARPER: COLLECTION OF PLANTS IN GEORGIA 

cene, overlaid by Lafayette and Columbia. My numbers 671-724 

were collected in Coffee county, between September 21 and 26. 

On the morning of the 28th I went from Douglas to Savannah. 

The afternoon of the same day I made a trip to Thunderbolt, a 

few miles south of Savannah, and collected nos. 725-731 in the 

salt marshes there; and on the 29th I spent most of the day on 

Tybee Island, in the same county (Chatham), at the mouth of the 

Savannah River. This is the easternmost point of Georgia. 

Although Tybee is a famous summer resort, and the only 

island on the Georgia coast reached by railroad, it seems to have ~ 

been almost entirely overlooked by botanists. The flora of Tybee 

is such as might be expected anywhere along the Georgia or 

Carolina coast, and although most of the plants I collected there 

were new to me, few are of especial interest. The surface of the 

whole island is covered with the sands of the Columbia formation, 

and the most conspicuous geological feature is the line of sand 

dunes along the shore, the largest ones being about twenty feet in 

height. On these I did most of my collecting, and also photo- 

graphed a number of characteristic plants which I did not collect, 

such as Sabal Palmetto, Uniola paniculata, Yucca gloriosa, etc. 

One Tybee Island I collected plants numbered 732 to 754, and 
this ended my collecting for the summer. 

During 106 days spent in Georgia I collected plants in twelve 

counties, and made notes on the flora of fifteen others which I 
passed through. Besides my regular collection of spermatophytes 
and pteridophytes I collected a few sets of bryophytes and thal- 

lophytes, amounting to 86 numbers, which were numbered sepa- 

rately from the rest. I crossed every geological formation rec- 

ognized in the state (about twenty-five in number), though I did 
not collect plants on all of them. The observations I made on 
the relations between geological formations and existing flora prom- 

ise to yield some interesting results when properly correlated. : 

The figures on Plate 29 are from photographs made with a 

hand camera of 4-inch focus, and are reproduced nearly natural 

size. 

It would be impracticable to give here a complete enumeration 
of the plants collected by Mr. Wilson and myself in Georgia last 

summer, but in the following notes I will mention some of the new : 
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or noteworthy ones. For the sake of brevity I omit the bibli- 
ographical citations of most of the species. Descriptions of those 
whose places of publication are not cited may be found in Chap- 
man’s Flora, third edition, or in Britton and Brown’s Illustrated 
Flora. 

ASPLENIUM ANGUSTIFOLIUM Mx. 

Collected by Mr. Wilson on moist shaded cliffs of Chattanooga 
Black Shale near the north end of Pigeon Mountain, at an alti- 
tude of 1000 ft., August 3 (no. 210). We did not find this fern 
on any other formation. This station is near its southern limit. 

ASPLENIUM BRADLEYI D. C, Eaton 

Collected by Mr. Wilson near the summit of Stone Mountain, 
at 1650 ft. altitude, July 10 (no. 17), and by myself on sandstone 
cliffs on the east slope of Rocky Face Mountain (a part of the 
Chattoogata range), in Whitfield county, at 1400 ft., July 21 (no. 
279). 

. CAMPTOSORUS RHIZOPHYLLUs (L.) Link 

On August 2 I found this fern for the first time, growing on 
the upper portions of the Chattanooga Black Shale near Pigeon 
Mountain Tunnel, at 1000 ft. (no. 358). 

EQUISETUM HIEMALE L,. 

What appears to be this species was collected by Mr. Wilson 
in wet clay soil just north of Lafayette, Walker county, at an alti- 

tude of 925 ft., on August 2 (nos. 192, 195). I find no record 
of its having been collected in the Southern States east of the Miss- 

issippi before. 

Lycoroprum PINNATUM (Chapm.) Lloyd & Underw. Bull. Torr. 
Club, 27: 155. pl. 3,4. 1900 

I collected this species in moist pine barrens in Sumter county 
on September 8 (no. 613), and in a similar locality in Coffee 
county on the 25 (no. 705). At the former station it was accom- 
panied by L. alopecuroides. 

SELAGINELLA RUPESTRIS (L.) Spring 

Found in abundance on exposed granite rocks on the south- 

West slope of Kennesaw Mountain, at an altitude of 1220 ft. (no. 
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215). This is probably the southernmost known station for this | 

species, east of the Mississippi, the Florida plants being now re- 

ferred to another species. 

IsomTES ENGELMANNI GEORGIANA Engelm. Trans. St. Louis Acad. 

Sci. 4: 384. 1882 

On July 26th I discovered a second station for this little-known 

plant, in cool wet woods at the eastern base of Taylor's Ridge, Whit- 

field county, at 1100 ft. altitude (no. 310). It grew in wet clayey 

soil, which is probably never inundated, and was accompanied by 

Panicum barbulatum, Isnardia palustris, Lycopus sp., Gratiola Vir- 

giniana (no. 311), and a few other plants. Only about 25 speci- 
mens were observed, but more could probably have been found by 

a longer search. This station is about 36 miles north of the 

original one and 500 ft. higher. I am indebted to Professor 

Underwood for the determination of this plant. 

PINUS PUNGENS Mx, f. 

This tree is quite common on the Chattoogata Mountains, 

Taylor’s Ridge, and other outcrops of Red Mountain strata, de- 
scending to about 1000 ft. Collected on the Chattoogata Moun- 
tains, July 19th (no. 263). Bee 

PINUS GLABRA Walt. 

I made the acquaintance of this little-known pine on September e 
3d, while collecting along the Flint River (no. 560). It grows. 
along both banks of the river, in Sumter and Dooly counties, at an 

altitude of about 200 ft. On the 20th of the same month I sawa 

few specimens in Coffee county, near Seventeen Mile Creek. It is 
called “white pine” by some of the natives in that vicinity, who 
probably consider it identical with P. Strodus of the north. 

SAGITTARIA Monrit J. G. Smith; Mohr, Bull. Torr. Club, 24: 
19. pl. 290. 1897 s 

Collected in a very wet, slightly sloping bog among the pine — 
barrens of Coffee county, September 25 (no. 718). Previously re- — 
ported only from the original station, Mobile, Ala., which is 300 — 
miles away. . 
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CHRYSOPOGON SECUNDUs (EIl.) Benth. 

Andropogon secundus Ell. Bot. S. C. & Ga. 1: 580. 1818. 
Sorghum secundum Chapm. FI. S. States, 583. 1860. 
Collected in dry pine barrens west of Douglas in Coffee county, 

Sept. 25 (no. 719). Also seen three days later in Appling, Ware, 
Pierce, Wayne, Liberty and Chatham counties. This species has 
not been reported from southeast Georgia before. 

Dried specimens give little idea of the elegant appearance of 
this grass. The stems grow several in a tuft, and are not erect as 
usually described, but ascending, and slightly curved at the sum- 

mit ; and the graceful one-sided panicles are very handsome with © 

their yellow anthers and long purple awns. It is known as “ wild 
oats” by the natives of southeast Georgia. This species is not 
mentioned by Scribner and Merrill in their recent paper on 
Elliott’s grasses (Circ. U.S. Dept. Agric., Div. Agrost. 29: F. 
1901). 

I have just found a good colored figure of it, showing the 
panicle and upper part of the stem, in Georgia Insects * (f/. 13), 

- where it is called Andropogon nutans. Mr. Abbot's figure, which 
is over 20 years older than Elliott’s description, is probably the 
only one ever published of this species, and it illustrates very well 

some of the characters I have just mentioned. 

PANICUM PUBIFOLIUM Nash, Bull. Torr. Club, 26: 577. 1899 

Collected by myself in dry rocky woods in Athens, June 20 

and 25 (nos. 15, 40), and by Mr. Wilson in Cobb county, July 12 

(no. 27). My specimens were determined by Mr. Nash. This 

Species seems quite distinct from any other Panicum I have seen 

in middle Georgia. 

PANICUM GYMNOCARPON EIl. 

Grows in considerable abundance on the muddy banks of 

Muckalee Creek in Americus, where I collected it on August 28 

(no. 522). Although the type-locality of this species is in Georgia, 

* The Natural History of the rarer Lepidopterous Insects of Georgia. Including 

* * * the Plants on which they feed. Collected from the observations of Mr. John 

Abbot, * * * by James Edward Smith, M.D., F.R.S. London, 1797. Folio. 
104 plates. 
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I have seen no other specimens from the state besides my own, the 

others all being from farther west. It does not seem to be generally 

known that the stems of this species are often, if not usually, de- 

cumbent at the base and root from the lower nodes. 

CENCHRUS MACROCEPHALUS (Doell) Scribn. Bull. U. S. Dept. 

Agric., Div. Agrost. 17: 110. f 406. 1899 

I found this species very abundant on the summits of the 

drifting sand dunes of Tybee Island (no. 744). 

CENCHRUS INCERTUS M. A. Curtis 

Collected in dry sandy soil on the banks of Gum Creek (near 

the Flint River) in Dooly county, September 3 (no. 570). All the 

specimens of this species which I have seen seem to be from the 

Columbia formation. 

ARISTIDA SPICIFORMIS Ell. 

Collected in flat pine barrens near Douglas in Coffee county, 

September 22 (no 686), where it was accompanied by Polygala 
nana, Kalmia hirsuta (no. 687), Afzelia cassioides (no. 688), and 
Gratiola hispida (no. 689). Also seen in Ware county, September 

28. In the living state this grass bears a striking resemblance to 

FHlordeum jubatum, on account of its long straight crowded awns. 

ARISTIDA PALUSTRIS (Chapm.) Vasey, Contr. U. S. Nat. Herb. 3: 
45. 1892 

Collected in a pine-barren pond in Sumter county, September 

12 (no. 644), and in wet pine barrens near Douglas, September 22 

(no. 690). Previously known only from Florida and near the Gulf 

coast. 

SPOROBOLUS FLorIDANUs Chapm. 

Collected in moist pine barrens, Sumter county, August 31 (no. 
547) and September 8 (no. 611). Not definitely known outside — 

of Florida before. The leaves of this species are unusually stiffand 
strong, being of about the same texture as those of Sadba/ glabra of 

Serenoa serrulata, When putting ‘the plants into press Inoticed 
that the leaves did not break like those of other grasses when ae 
doubled, and after my return I made some tests of their strength. — 
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A leaf from the first collection (no. 547), 5.5 mm. wide, not 
twisted, and perfectly dry, sustained a weight of 27 pounds with- 
out breaking. 

SPOROBOLUS CoMPRESSUS (Torr.) Kunth. 

Collected in moist pine barrens, Sumter county, with S. Flori- 
danus, August 31 (no. 549). Previously reported only from Long 
Island and New Jersey, so that my discovery extends the known 
range of this species southwestward about 700 miles. Identified - 
by Prof. Scribner, of the U. S. Dept. of Agriculture. Rhexia 
aristosa, another New Jersey plant, was found a short distance 
away a few days earlier (see below). 

Eustacuys FrLoripANnA Chapm. 

In dry sand near Gum Creek, Dooly county, September 3 (no. 

571), with Cenchrus incertus and Paronychia riparia. The northern- 

most station previously reported for this species is Bainbridge, 

which is about 100 miles farther down the Flint River. Like 

Cenchrus incertus, it seems to be confined to the Columbia forma- 

tion, 

CYPERUS SQUARROSUS L. 

Abundant in sandy soil along the streets and railroad in Doug- 

las. » Collected September 22 (no. 674). This I believe is the first 

time it has been reported in this country north of Florida. 

CYPERUS REFRACTuS Engelm. 

Grows in dry rocky woods in Athens, with C. retrofractus, 

which it much resembles. Collected June 20 (no. 17). Not 

previously reported from Georgia. 

KYLLINGA BREVIFOLIA Rottb. 

XK. monocephala Torr. : 

Collected in most soil on Tybee Island, September 29 (no. 

‘753). I find no record of any station farther north than this. 

KyLuinca oporata Vahl 

In muddy places in the northern part of Americus, August 27 

(no. 503). Altitude about 350 ft. Not previously reported north 

of Florida, 
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’Fuirena breviseta Coville 

F. squarrosa var. breviseta Coville, Bull. Torr. Club, 17: 6. 

pl. 98. f. 6. 1890 
Collected in moist sandy soil, Leslie, August 17 (no. 403). 

Mr. Coville, who determined my specimens, now regards this with- 

out hesitation as a distinct species, and asks me to so publish it 

for him. In most of my specimens the upper leaves are de- 

flexed, and this seems to be due to the turgidity of a portion of 

the base of the blade. This turgid portions is rather conspicuous 

on account of its whitish color. 

SCIRPUS ATROVIRENS Muhl. 

Collected in a marshy place south of Kennesaw Mountain in 

Cobb county, at an altitude of 995 ft., July 12 (no. 207). (Not 

previously known from middle Georgia.) Also in a wet meadow 

just west of Taylor’s Ridge in Walker county, at 95oft., July 31 
(no, 325). The latter station is on the Chickamauga formation. 

SCIRPUS POLYPHYLLUS Vahl 

Found with S. atrovirens in both the above-mentioned localities 

(ngs. 209, 326), also in wet woods, DeKalb county, at 950 ft. alti- 

tude, July 10 (no. 196). The station last mentioned seems to 

be the southernmost known for this species. It was also observed 

at two or three points in Whitfield county, mostly on Chicka- _ . 

mauga strata. 

Scirpus Georcianus Harper, Bull. Torr. Club, 2'7: 331. p/. 22. 
1900 

On June 18th I revisited the type-locality of this species, in 

Clarke county, and after some search succeeded in finding a good a 

specimen (no. 6). On July 4th I found it in some abundance about : A 

three miles farther down the Middle Oconee River (no. 156), and | . 

on the 12th I was agreeably surprised by discovering another sta- a 

tion for it, 62 miles west of the original, in Cobb county at 995 ft. me 

altitude (no. 212). The specimens from this locality are in every 

way similar to those from the type-locality. At the Cobb county 

station both S. atrovirens and S. polyphyllus were collected also” . 

within a few yards, thus affording an exceptional opportunity for 
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comparing the three species. With the better material of 5S. 
Georgianus now at hand I can add somewhat to the original de- 
scription. The stem is usually a meter tall, and bears as many as 
eight or ten leaves. The character of the sheaths of the leaves 
seems to be variable and of little value. Its affinities seem to be 
rather more with S. atrovirens than with S. polyphyllus. 

SCIRPUS SYLVATICUs L. 

A few large specimens of this species were collected in a small 
brook at the northern base of Stone Mountain, at about 950 ft. 
altitude, July 10 (no. 205), accompanied by Polygonum seta- 
ceum Baldw. (no, 206). This is its southern limit, as far as known. 
The locality is so near the perpendicular face of the mountain that 
itis probably shaded most of the time, and its temperature must be 

considerably lower than the average of the surrounding country. 

(See Fig. 1.) 

Errocuaris Batpwini (Torr.) Chapm. 

This rare species was collected in flat pine barrens in Waycross, 

at an altitude of 140 ft., September 20th (no. 670), and in Doug- 

las, September 22 (no. 685). 

STENOPHYLLUS FLoripaNus Britton; Nash, Bull. Torr. Club, 22: 

161. 1895 

I collected this species in a sandy cornfield in the southeastern 

part of Sumter county, about two miles from the Flint River, Sep- 

tember 10 (no, 622), and in similar situations in Douglas, Sep- 

tember 22 (no. 691). It has been known hitherto only from the 
original station, Eustis, Fla., where Mr. Nash discovered it in 

1894. It is a common weed in Douglas, and has long been 

known to the inhabitants there by the name of “ water-grass.”’ On 

asking the origin of this curious name I was told that it is derived 

from the fact that the plant is especially abundant after a wet 
summer. 

STENOPHYLLUS CILIATIFOLIUS (Ell.) Mohr, Bull. Torr. Club, 24: 

22. 18097 

What is probably this species was collected in dry pine 

barrens, Dooly county, September 3 (no. 575), and on dry sand 
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hills near Seventeen Mile Creek in Coffee county, September 24 

(no. 696). Both localities are on the Columbia formation, where 

I have never seen S. capillaris. 1 have been unable to distinguish 

satisfactorily between S. ciliatifolius and S. coarctatus (Scirpus 

coarctatus Ell.), but to whichever my plants belong, they are 

certainly distinct from S. capi/aris. 

RHYNCHOSPORA ALBA MACRA Clarke; Britton. Trans. N. Y. Acad. 

Sci,-21 +88.) 1892 

Collected in a wet sloping bog in Coffee county, September 25 

(no. 716), with Sagittaria Mohrii. Not previously known from 

Georgia. 
* Rhynchospora solitaria sp. nov. 

Probably annual. Stems solitary, 5-6 dm. tall, very slender, 

flattened : basal leaves few, about half the length of the stem and 

3 mm. wide, flat or nearly so, weak; upper stem-leaves 2 of 

sometimes 1: when 2 (as in most of my specimens) the upper- 
most is short, setaceous, inserted 4—6 cm. below the inflorescence, 

the other about 20 cm. below the inflorescence, 4-6 cm. long, and 
as wide as the basal leaves (when only one stem-leaf is present 
it is intermediate in character and position between the two just 
described) ; spikelets lanceolate in outline, 1-flowered, 5-6 mm. 
long, aggregated in a single dense terminal compound capitate 
corymb 12-15 mm, broad, with filiform bracts slightly exceeding 
the inflorescence : achene oblong, compressed, faintly pitted, 

1.5 mm. long, capped with a triangular tubercle about a third its 

length : style exceeding the spikelet, 2-cleft less than half its 

eee 

length, its branches recurved : bristles about 6, very fragile, : J 
equalling the achene, very minutely hispid upward. 

A species apparently without close affinity to any other of : 

which I have any knowledge. Readily distinguished by its soli- 
tary slender culms, flat basal leaves, short upper leaves, terminal 

inflorescence, and narrow spikelets. Resembles most in general 

appearance X. pallida M. A. Curtis, but that is a stouter cespitose 
plant with the very different achene and bristles. 

Collected in moist pine barrens, Tifton, Berrien county, 07 
Sept. 19 (no. 668), altitude about 340 ft. An inconspicuous — 
plant, growing scattered among the grass, with Burmannia caph — 

tata and Sarracenia psittacina, 
The specific name used has a double significance, applying ek 

both the solitary culms and the solitary inflorescence. 
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‘ARISAEMA QUINATUM (Nutt.) Schott © 

A. polymorphum (Buckl.) Chapm. 
In rich shady woods (Knox Dolomite formation) in Whitfield 

county, at 750 ft. altitude, July 18 (no. 253). 

HETERANTHERA RENIFORMIS R. & P. 
Collected in a wet meadow in Lafayette, at 925 ft., August 2 

(no. 345), and in a similar locality along Bear Creek, Whitfield 
county, at 725 ft., August 7 (no. 376), the latter specimens in 
flower. 

Juncus sETAcEus Rostk, 
Found in June in two or three localities in Clarke county 

(nos. 2, 28), and on July 21 on dripping sandstone (Red Moun- 
tain) cliffs on the east slope of Rocky Face Mountain in Whitfield 
county at an altitude of 1400 ft. (no. 280). The latter station is 
tather remarkable, as the usual habitat of this species is said to 
be near the coast. . 

Juncus Gerorcianus Coville ; Small, Bull. Torr. Club, 
22: 44. 1895 

On July 10 I collected this species near its type locality, at the 
northwestern base of Stone Mountain, at about 1100 ft. altitude 

(nos. 170, 171), and four days later I discovered a second station 

in Clayton county, 21 miles away, where it grows on flat gran- 
ite rocks with Diamorpha pusilla as at the original station, at an 
altitude of 950 ft. 

Juncus pirFussisimus Buckley 

Collected in muddy places along a road in the western part of | 
Whitfield county, at 975 ft. altitude, July 27 (no. 313). This 
Station is within a few rods of the divide between the Tennessee 
and Alabama Rivers, This is a western species, and has not been 
Previously reported from Georgia. Iam indebted to Mr. Coville 
for determining my specimens, which are a little smaller than the 
average, 

Tritium UnpERwoopi1 Small, Bull. Torr. Club, 24: 172. 1897 

Collected by Mr. Wilson in rich shady woods, Whitfield 
county at 750 ft. altitude, July 18 (no. 69). 
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RuRMANNIA BIFLORA L. 

In moist pine barrens, Sumter county, with Lycopodium. alope- 

curoides and L. pinnatum, September 8 (no. 615). Not previously 

reported so far inland. 

BURMANNIA CAPITATA (Walt.) Mart. 

Collected in moist pine barrens, Tifton, September 19 (no. 

669), and seen in similar situations in Coffee county, September — 

21st. Tifton is probably considerably higher than any other 

known station for this species (340 ft.). The only specimens I 

have seen besides my own are from Florida and southern Mississ- 

ippi. 
PONTHIEVA GLANDULOSA (Sims) R. Br. 

A few specimens of this rare orchid, without flowers, were col- 

lected in rich damp woods in the southeastern part of Sumter 

county, August 25th (no. 489). Not previously reported from 

Georgia. 
HEXALECTRIS APHYLLUS (Nutt.) Raf. 

Collected by myself on the southwest slope of Kennesaw Moun- 

tain, at 1400 ft., July 12 (no, 225),.and by Mr. Wilson at the 

base of Mt. Rachel (Chickamauga formation) in Whitfield county, 

at 800 ft. altitude, July 23 (no. 109). 

BATIS MARITIMA L. 

A few specimens observed on the south shore of Tybee Island, 

September 29. This seems to be the northernmost known sta- 

tion for this species on the Atlantic coast. Dr. Feay reported it bee 

from Ossabaw Island, which is in Bryan county. 

ARISTOLOCHIA CONVOLVULACEA Small, Bull. Torr. Club, 24: 335- 

166075 : 
A single sterile specimen of this species was collected in rich 

damp woods at the eastern base of Taylor's Ridge in Whitfield 
county, at 1100 ft. altitude, July 26 (no. 309). This seems t? 
be the first specimen collected since the original ones of Dr. Boy- 

kin’s. 

* Oglethorpe Medical and Surgical Journal (Savannah), 3: 173. 1860. The 
title of this journal is incorrectly given as ‘* Atlanta Medical Journal ’’ in Dr. Britton 
List of Local Floras, and was so copied by mein Bull. Torr. Club, 27 : 323- 1 
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Arisrotocu1a Nasu Kearney, Bull. Torr. Club, 21: 485. 1894 
Collected in rich woods along Chokee Creek, Sumter county, 

August 25 (no. 499). The range of this little-known species is 
thus extended northward about 30 miles, Dr. Small having col- 
lected it near Albany. This and the last-mentioned species were 
identified for me by Dr. Small. 

AsaruM SHutrLewortui Britten & Baker, Jour. Bot. 36: 98.- 

1898 

Collected by Mr. Wilson in rich damp woods, DeKalb county, 
at 950 ft. altitude, July 10 (no. 22). 

Hepatica acuta (Pursh) Britton 

The known range of this species was extended into Georgia 
by Mr. Wilson, who collected it in a ravine near Gordon Springs, 
in Whitfield county, at 975 ft. altitude, July 26 (no. 119), 
and on the eastern slope of Pigeon Mountain, August 1 (no 
166). 

Devpuinium Ayjacis L. Sp. Pl. 531. 1753 
This species is quite common as an escape in pastures and along 

roadsides in Athens, although it has not yet been recognized in 
any of the floras covering this region. 

HYDRANGEA CINEREA Small, Bull, Torr. Club, 25: 148. 1898 

Collected in rich woods on the south side of Bear Creek, 

Whitfield county, July 18 (no. 243). With the typical form 
were collected some specimens with leaves glabrous beneath, 
which are apparently indistinguishable from H. arborescens. 

PHILADELPHUS HiRsUTUS Nutt. 

Collected among sandstone rocks along the summit of the 
Chattoogata Mountains, at 1350-1450 ft. altitude, July 19 and 
21 (nos. 267 and 274). Not previously reported from Georgia. 

AMORPHA VIRGATA Small, Bull. Torr. Club, 21: 17. ~/. 7772. 1894 

I collected this species at its type-locality on Stone Mountain, 

July 10 (no. 1 79), and in a similar locality on Kennesaw Moun- 

tain, at 1450 ft. altitude, two days later (no. 226). 
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.GLotripium Fioripanum (Willd.) DC. 

In a previous paper * I mentioned the remarkable woodiness 

of the stem of this annual plant. On August 28, while in 

Americus, I collected some specimens of it (no. 525), including 

some of the largest stems which I could find. A portion of one 

of these was recently tested in the engineering laboratories of 

Columbia University, and found to have a tensile strength of 

4,135 pounds per square inch. I afterward determined the speci- 

fic gravity of the wood, exclusive of pith, to be .358. So this is, 

perhaps, the strongest and heaviest annual wood known. The 

specimens I collected were in full bloom, and the wood of older 

plants would probably be still stronger. A radial section of the 

stem shows numerous medullary rays, and the microscopic struc- 

ture of the wood is doubtless interesting. It may be of interest to 

note that this species was much more abundant in Americus last 

summer than it was in 1897, and it now forms dense thickets 

along Muckalee Creek many square rods in extent. : 
I find that this species was first described, with an excellent 

colored plate, by N. J. Jacquin, under the name of Robinia vesicaria 

(Ic. Plant. Rar. 1: 15. pl. 748. 1781-6;. Collectanea, 1: 105- 

1786). The specific name Hloridanum originated with Willdenow es 

(Sp. Pl. 3: 1252) in 1803. The name of the species should then _ 

be Glottidium vesicarium. A variety (atro-rubrum Nash) has - 

been described,} but to rename it would be beyond the scope of — 
this paper. Several other synonyms for the species may be 
found in Watson’s Bibliographical Index. : 

DoLicHOLus sIMPLICIFoLIUS (Walt.) Vail, Bull. Torr. Club, Do 

114. 1899 2 

Specimens of this species were collected in Leslie, September 

5 (no. 584). Intermingled with the normal simple-leaved form | 

were many specimens with the upper leaves trifoliolate, thes¢ 

being apparently identical with D. intermedius (T. & G.) Vail, a5 

described by Miss Vail (/. c., 115). From the manner in which 

the two forms occur together and vary into each other they c40” 

only be regarded as mere forms of the same - species. But 7 

* Bull. Torr. Club, 27: 429. 1900. 
T Bull. Torr. Club, 23: 101. 1896. 
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notice that the original description * of the latter calls for “leaves 
all trifoliolate.”’ 

PHASEOLUS sInuATUS Nutt. 

Collected in sandy soil near Leslie, August 31 and September 
5 (nos. 555 and 592). Not previously reported north of Florida. 

XANTHOXYLUM AMERICANUM Mill. 

Two or three sterile specimens of this species were collected 
on the northern slope of Kennesaw Mountain, at 1750 ft. alti- 

tude, July 12 (no. 229). It has not to my knowledge been 
reported from the Southern States before, but I find in the Columbia 
University Herbarium a specimen similar to mine, collected on 
Stone Mountain by Dr. Small. 

‘PotyGaLa Curtissi1 Gray 

Collected by myself on a flat granite rock in Athens, June 25 
(no. 54), with Stenophyllus capillaris, Talinum teretifolium, Arenaria 
brevifolia, Crotonopsis linearis, Ilysanthes refracta, etc., also by Mr. 
Wilson on Stone Mountain, July ro (no. 10), in Whitfield county, 

July 26 (no. 135), and on the summit of Pigeon Mountain, at 
2329 ft. altitude, August 1 (no. 177). : 

It seems therefore that I was mistaken in supposing + that the 

genus Polygala was not represented in middle Georgia ; for besides 

the species just mentioned, I collected P. verticillata in DeKalb 

county (no. 189), and Mr. Wilson P. polygama in Cobb county 
(no. 5). 

CROTON MONANTHOGYNUS Michx. 

This is a common weed in the Palaeozoic region, but was not 

observed by us in other parts of the state. I collected it along 

the road over Bluebird Gap on Pigeon Mountain, at about 1300 

ft., August 3 (no. 362), and in the streets of Dalton, August 9 (no. 

387). 
Croton Exrxiotrim Chapm. 

Grows in dry pine barrens and dry sandy soil near Leslie. 
Collected September 5 (no. 593). This species seems to be quite 

care. _ The only specimen I have seen besides my own (and the 

*T. &G. Fl. N. A. 1: 285. 1838. 
+ Bull. Torr. Club, 27: 330. 1900. 
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only one cited by Mr. A. M. Ferguson in his recent revision of the 

genus *) is in the herbarium of Columbia University, and was col- 

lected at Quincy, Fla., by Dr. Chapman. 

STILLINGIA AQUATICA Chapm. 

Having noticed the extreme lightness of the wood of this 

species, I made a determination of its specific gravity. The 

specimen experimented with was a part of my no. 460, col- 

lected in a pine-barren pond near Leslie, Sumter county, August 

23. A stem about 2 cm. in diameter, showing five or six annual 

rings, was dried with the bark on in an ordinary room for about 

six months. A piece of it was then shaped into a rectangular 

prism, placed in a drying oven at a temperature of 90° C. for about 

four hours, and then carefully weighed and measured. Its specific 

gravity was found to be .2101. Of all known woods, apparently 

only that of Leitneria Floridana, with a specific gravity of .207 (see 

Trelease in Rep. Mo. Bot. Gard. 6: 65-90. p/. 30-44. 1895) sur- 
passes it in lightness, and that by a very small margin. More — 

careful tests might perhaps even show Séi//ingia to be the lighter — 

of the two. 

Stillingia aquatica presents many other interesting peculiarities oe 

besides the lightness of its wood. Unlike Zestneria, it has acom- _ 

siderable development of heart-wood, and. no pith. It is rather — 

short-lived, the specimens at my locality seeming to die at the ag¢ — 

of seven or eight years. It has a remarkably small root-system, : 

resembling very much that of an annual plant, and is very easily - 

pulled up from the mud in which it grows. 

BERCHEMIA SCANDENS (Hill.) Trel. 

Collected on dry partly shaded limestone rocks, at about 1050 ; 
ft. altitude, on the eastern slope of Pigeon Mountain, August 3 
(no. 360). The finding of this species in such a place was rather 
unexpected, as its usual habitat is in alluvial swamps of the coastal 
plain. All my specimens were sterile. Auselia lycioides,a plant 
of similar distribution, was found by Mr. Wilson a little higher ie 

the mountain, in similar situations (no. 206). 

* Rep. Mo. Bot, Gard. 12: 57. 16 F. 1gor. 
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HYPERICUM DOLABRIFORME Vent. 

The known range of this species was extended southward into 
Georgia by my discovery of it on flat exposed limestone rocks at 
the eastern base of Pigeon Mountain, August 3 (no. 359), about 50 
feet lower than the Berchemia just mentioned. Previously known 
only from Kentucky and Tennessee. 

The prevailing tree in the vicinity of my locality was /uniperus 

Virginiana, which I never saw in such abundance elsewhere in the 
state; so this may be an extension of the ‘cedar-glades” of 
Tennessee, in which Dr. Gattinger finds several other interesting 
species of Hypericum. Mr. T. H. Kearney, Jr., who has collected 
#1. dolabriforme in Tennessee, informs me that he has always 
found it in these cedar-glades. 

~ Viola denticulosa Pollard, sp. nov.* 

Acaulescent, 1-2 dm. in height at the flowering season, becom- 
ing 3~4 dm. tall in late summer, producing filiform stolons often 
fully this length: leaves ligulate-lanceolate, the blades equalling 
Or surpassing the petiole, strongly decurrent, acute at apex, the 
margin from evenly and finely denticulate to subentire, the upper 
surface sparsely hirsute with slender bristly hairs: scapes mostly 
Shorter than the foliage: flowers white, nearly or quite 2 cm. in 
diameter, the keel petal alone veined with dark purple or black : 

sepals lanceolate, scarious-margined, distinctly auriculate at base, 
about half the length of the petals : capsules angled or prismatic : 
cleistogamous flowers borne on erect scapes. 

The plant is a southern ally of V. /anceolata, bearing some- 
what the same relation to that species as V. primulacfolia australis 
does to V. primulacfolia. The unusual stature of the plant, its 

peculiar pubescence, denticulate leaves, which are most noticeable 

in the older specimens, and the comparatively large sepals and 
petals are the most distinctive diagnostic characters. 

For the above description I am indebted to Mr. Charles Louis 
Pollard, of the U. S. National Herbarium. The epeeenens on 
which the description is based are deposited in the National Her- 

barium. 

This species grows in wet woods among the pine barrens in 
and near Douglas, Coffee county, where I collected the autumnal 
stoloniferous and fruiting specimens on September 26 (no. 724). 

* Published by permission of the Secrztary of the Smithsonian Institution. 
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As it seemed to differ considerably from any known species, I 

wrote in April to my friend, Prof. J. W. Hendricks, of the South- 

ern Normal Institute at Douglas, directing him to one of my locali- 

ties and asking him to collect some flowering specimens for me. 

He very kindly did so the same month, securing abundant ma- 

terial with flowers and young fruit. He informs me that the best 

specimens grew in shallow water or very near it. At the time I 

collected my specimens the ground, although not covered with 

water, was very moist. 

The plant is very abundant in its particular localities, and all of 

the numerous individuals which I saw seemed to maintain their 

characters perfectly. To Mr. Pollard’s description I can add a 

character which is not apparent in herbarium specimens, viz: in 

the living plant (at least in September) the leaves are usually re- 

curved until their tips touch the ground, somewhat after the man- 

ner of Camptosorus, as might be expected from their great length 
and thin texture. Some of the leaves of my largest specimens 

_ were fully 5 dm. long when fresh. 
Some of the specimens collected by Professor Hendricks showed 

the long dead petioles of last year’s leaves, from which the outer 

tissue had partly fallen off, exposing a strong whitish central vas- 

cular bundle. This peculiarity I have never noticed in any other" 

species of the genus. 

OPUNTIA VULGARIS Mill. 

On July 12 we found this species on the summit of Kennesaw 
Mountain, at 1809 ft., which is probably the highest station 

known for it. Stone Mountain, which has hitherto held the 
record, is 123 ft. lower. It grows also on the Chattoogata Moun- 

tains, which are about 75 miles farther inland, but not quite so high. 

RHEXIA ARISTOSA Britton 
I collected this little-known species in wet pine barrens in 

Sumter county on August 23 (no, 466), thus extending its known re 
range southwestward about 250 miles, the only previously known 
station in the Southern States being Sumter, S.C. My specimens 
are probably the largest of this species ever collected, showing that 
it reaches its greatest development in Georgia. It grows about 6 
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dm. tall, and branches copiously ; and with its shining dark-green 
leaves and numerous large pink-purple flowers it may be consid- 
ered the handsomest species of the genus. 

SANICULA GREGARIA Bicknell, Bull. Torr. Club, 22: 354. pl. 242. 

1895 

In rich woods on the south side of Bear Creek, Whitfield county, 
July 18 (no. 256). Not previously reported from Georgia. 

SANICULA SMALLII Bicknell, Bull. Torr. Club, 24: 578. 1897 

Collected in rich woods on the south side of Bobbin Mill Creek, 
Clarke county, July 4 (no. 143). 

ERYNGIUM INTEGRIFOLIUM LUDOVICIANUM (Morong) C. & R. Contr. 

U.S. Nat. Herb. 7: 48. 31 D. 1900 

Collected in moist places among the pine barrens, Sumter 
county, August 17 (nos. 415, 422), and in a similar locality in 
Coffee county, September 25 (no. 709). Also observed on Sep- 
tember 19 at Tifton, which is within 20 miles of the two stations 

cited by Coulter and Rose. Six stations in Georgia for this plant 
are now known (the other one being mentioned in the third edition 

of Chapman’s Flora). 

Cicura Curtiss C. & R. Contr. U. S. Nat. Herb. 7: 97. 31D. 
1900 

Collected in the edge of a swamp near the Oconee River in the 

Northern part of Athens, July 2 (no. 121). Also seen in Clay- 
ton, Paulding and Walker counties. 

STEIRONEMA ToNsuM (Wood) Bicknell 

Collected in dry soil south of Kennesaw Mountain, at 1000 ft. 

altitude, July 12 (no. 208). This is probably the southernmost 
known station for it. 

STEIRONEMA TONSUM SIMPLEX Kearney, Bull. Torr. Club, 24: 571. 

1897 

Two or three specimens were collected on the summit of 
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Rocky Face Mountain, Whitfield county, at an altitude of 1600 ft., 

July 21 (no. 284). Known hitherto only from the original col- 

lection (Kearney’s no. 831) from Wolf Creek, Tennessee. My 

specimens have been compared with type-material in the herba- 

rium of the New York Botanical Garden, and also examined by 

Mr. Kearney himself. 

LYsIMACHIA FRASERI Duby 

This rare species was collected by Mr. Wilson near the summit 

of Pigeon Mountain, at about 2050 ft. altitude, on August I 

(no. 185). 

Liontum Nasu Small, Bull. Torr. Club, 24: 491. 1897 

Collected on the south shore of Tybee Island, September 29 

(no. 748). Hitherto reported only from Florida. 

SABBATIA Boykinit Gray 

This handsome and little-known species was collected by Mr. _ : 

Wilson at several points in the northwestern part of the state, at = 

altitudes ranging from 1000 ft. near Gordon Springs to 1950 ft. 

on Pigeon Mountain. (Nos. 134, 142, 172.) Wealso saw itat 

about 800 ft. in Dalton, and at various altitudes in the Chattoo- — 

gata Mountains. Messrs. Pollard and Maxon found it about the 

same time in the adjacent portions of Alabama. It seems to have — 

been collected only a few times before. | 

VERBENA ANGUSTIFOLIA Michx. 

This is another common weed in northwest Georgia which © 

seems to be absent from other parts of the state. It is repre- — 
sented in our collections by Mr. Wilson’s no. 161, from the west 

side of Taylor’s Ridge in Walker county, July 31, and by my ne 
385, from Dalton, August 9. 

CLINOPODIUM NEPETA (L.) Kuntze 

The foregoing remarks will apply to this species also. Col- 

lected in Dalton, August g (no. 384). 
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~ Dicerandra odoratissima sp. nov. 
Annual. Base of stem enlarged, and, like the larger roots, 

covered with sinuous longitudinal ridges: stem 2-4 dm. tall, 
fastigiately branched from the base: leaves opposite, linear, 2-3 
cm. long, with a few smaller ones fascicled in their axils: flow- 
ers odorous, very short-pedicelled, in 3-5-flowered sessile axil- 
lary cymes, becoming crowded toward the summits of the 
branches, the uppermost opening first: calyx ascending or erect, 
about 8 mm. long, 13-nerved, somewhat bilabiate, the upper lip 
rounded and entire or nearly so, the lower of two slender incurved 
teeth, exceeding the upper; limb of the calyx white, the re- 
mainder green: corolla about twice the length of the calyx, 
white, sprinkled with numerous minute purple spots; tube straight, 
included in the calyx; upper lip arched, the lower spreading or 
deflexed, and 3-lobed: stamens 4, the anterior pair longest, but 
not exceeding the corolla; anthers purple, 2-celled, with short 
purple horns : style bifid, slightly exceeding the corolla. 

A beautifully distinct species, differing from its two congeners — 
(D. finearifolia (Ell.) Benth. and D. densiflora Benth.) more than 

they do from each other, so much so that the generic characters 
will have to be somewhat modified. Among the characters by 

which it differs from both are the nearly sessile flowers, white- 
limbed calyx, white corolla, and included stamens. The odor of 

the flowers of D. odoratissima is peculiar, suggesting that of the 
insect Cimex lectularius, but not unpleasant. I do not remember 
noticing any such odor connected with D. inearifolia when I col- 

lected that species a few years ago. Ee 
LD. odoratissima differs further from D. /inearifolia in its dense 

inflorescence and purple anther-horns (yellow in D. linearifolia, 
and perhaps in D. densiflora also), and from D. densiflora in its 
linear leaves, Some specimens of D. densiflora which I have ex- 

amined have an enlarged stem-base approaching in size that of 

D, odoratissima, but I have not observed this character in D. 

linearifolia, 

Dicerandra odoratissima grows in abundance in dry penny. 

places on sand-hills (Columbia formation) along the Satilla River 

and its tributaries in southeastern Georgia, and was observed in 
full bloom Sept. 20-28, in Coffee, Ware and Pierce counties. My 

specimens were collected near Seventeen Mile Creek, in Coffee 

county, on the morning of Sept. 24th (no. 695). At the time I 



480 HARPER: COLLECTION OF PLANTS IN GEORGIA 

suspected it to be an undescribed species, and photographed a 

patch of it. This photograph is reproduced in Fig. 3. 

At the type locality D. odoratissima is accompanied by such 

plants as Stenophyllus ciliatifolius (no. 696), Smilax pumila, Erio- 

gonum tomentosum, Siphonychia Americana (no. 700), Chryso- 

balanus oblongifolius (no. 698), Euphorbia cordifolia, Trichostema 

lineare, Solidago odora (no. 699), and Actinospermum angustifolium 

(no. 697). The altitude of the type-locality is unknown, but the 

altitude of the locality in Pierce county where I last saw the plant is 

about 100 feet. This species grows in large patches, and its char- 

acteristic odor was very noticeable from a moving train as I passed 

through several of these patches the day I left Douglas. 

On examining the material representing the genus Dicerandra 

in the Columbia University Herbarium, I found a fragmentary 

specimen of what is evidently D. odoratissima, collected in Georgia 

by Capt. LeConte, in 1831. On the same sheet (which bears the 

stamp of the Torrey Herbarium), was a plant collected in Florida 

‘by Dr. Baltzell in 1839, which turns out to be Conradina puberula 

Small,* a recently described species. Both were labeled “ Ceran- 

thera linearifolia Ell.,” apparently in Dr. Torrey’s handwriting, 

Capt. LeConte’s specimen doubtless came from somewhere in the 

same region as mine, as he had a plantation in Liberty county, and 
most of his Georgia plants were probably collected in that vicinity. 

YEATESIA LAETEVIRENS (Buckl.) Small, Bull. Torr. Club, 23: 
410. 1896 

Collected in low woods near the Flint River, in Dooly and 

Sumter counties, September 3 and 10 (nos. 582 and630). Thisrare — 
species has been hitherto known in Georgia only from the collec- 
tions of Dr. Small, who found it near Albany, about 30 miles 
down the river. 

HousTONIA ROTUNDIFOLIA Michx. 

Collected in dry pine-barrens, Sumter county, August 23 (no. - 
454), and in dry sand near the Flint River, in Dooly county, Sep- ss 
tember 3 (no. 573). This species has probably not been found 

farther inland. My Sumter county specimens are ‘the only ones] 
have seen from the Lafayette formation, all the others in the her- Se 
baria which I have examined being from the Columbia. 

* Bull. Torr. Club, 25: 469. 1898. 
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LONICERA FLAVA Sims. 

This rare species was found by Mr. Wilson and myself in 
several localities in the northern part of the state. I collected it 
on Stone Mountain (no. 178), Kennesaw Mountain (no. 216), and 
Pigeon Mountain (no. 330); and Mr. Wilson collected it on the 
Chattoogata Mountains (no. 75). The altitudes of all these 
stations are between 1250 and 1400 ft. 

VERNONIA FLACCIDIFOLIA Small, Bull. Torr. Club, 25: 144. 1898 

We found this species quite frequent in Whitfield and Walker 
counties, adjoining Catoosa, in where Dr. Small discovered it in 

1895. Mr. Wilson collected it near Dalton (no. 86) and on Pigeon 
Mountain (no. 1 74). It grows on various formations, ranging 

from Chickamauga (Lower Silurian) to Coal Measures (Carbo- 
niferous), and ascends to 2000 ft. altitude on Pigeon Mountain. 

LacinariA Boyxinu (T. & G.) Kuntze 

This species was collected, apparently for the first time since’ 
it was described, by me on the high sandy bank of the Flint 

River in Sumter county, September 10 (no. 635). The original 

Specimens were collected by Dr. Boykin in the vicinity of Colum- 

bus in the early part of the nineteenth century. 

The circumstances under which I found it lead me to suspect 

that it is a hybrid between Z. elegans and L. tenuifolia, both of 

which grew in abundance in intimate association with it. Al- 

though these two species are not very similar, yet L. Boykini 

appears intermediate between them in all its characters, such as 

Position of leaves, length of peduncles, size and color of involucral 

bracts, plumosity of pappus, and color of corollas (white in elegans 

and purple in sexuifolia). The specimens of L. Boykinii were 

- much less abundant than those of either of the other species, and 

I did not find it at any distance from them. My first impression 

that it was an undescribed hybrid was so strong that it was a 

surprise to me to find after my return that my specimens were re- 

ferable to a described species. They have been compared with 

the type of Boykinii in the Torrey Herbarium. I have no means 

of knowing whether L. Boyhinii is associated with the same two 

species elsewhere, as I know of no other living botanist who has 
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collected it; but it is not at all improbable that these two species 

might have accompanied it at the original locality, which is about 

80 miles from mine. 

ANTENNARIA SOLITARIA Rydb. Bull. Torr. Club, 24: 304. 1897 

A, plantaginifolia var. monocephala T. & G. 

Collected in rich shady woods at two localities in Clarke county, 

between 600 and 700 ft. altitude (nos. 37 and 142), also ina ravine 

at the eastern base of Taylor's Ridge, near Gordon Springs, July 

27 (no. 321); also seen in the Chattoogata Mountains. No trace 

of an inflorescence was observed at either locality, but this species 

is strikingly distinct, by its leaves and stolons alone, from A. plan- 

taginifolia, which grows near it in Clarke county, but in warmer 

and drier places. 

ANTENNARIA CALOPHYLLA Greene, Pittonia, 3: 347. 1898 

Fine large specimens, which seem to belong here, with leafy 

flowering stems and withered involucres still persistent, were col- 

lected in dry rocky places north of Stone Mountain, at 875 ft. al- 

titude, July 10 (no. 202), accompanied by Arenaria lanuginosa 

(Michx.) Rohrb. Some leaves which doubtless belong to the same 

species were collected up on the northwest slope of the mountain, 

at 1300 ft. (no. 177). Determined by Mr. Elias Nelson. 

PoLYMNIA CANADENSIS RADIATA Gray 

This showy plant was collected, apparently for the first time in 
Georgia, on the summits of limestone boulders (Mountain Lime- 
stone) in rich woods on the eastern slope of Pigeon Mountain, at 

1300 ft. altitude, August 3 (no. 361). It is probably a good 
species. The rays in my specimens were pure white and fully 2 

cm: long. 

PoLYMNIA LAEVIGATA Beadle, Bot. Gaz. 25: 278. 1898 

A second station for this species was discovered by Mr. Wilson 

on the east slope of Pigeon Mountain, among sandstone rocks 

(Coal Measures) at 1500-1550 ft. altitude, August 1 (no. 170), 
_ Known hitherto only from the original station, Cowan, Tennessee, — 

which is about 45 miles away. 
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’ Baldwinia atropurpurea sp. nov. 

Stem furrowed, erect, 6-8 dm. tall, simple or with one or 
two erect branches : leaves alternate, ascending, linear-spatulate, 
gradually diminishing in size toward the summit of the stem; the 
lowest 10-12 cm. long by 3-4 mm. wide: heads 1-3, terminal : 
ligules of the rays spatulate, 3-4 cm. long, 3-4 mm. wide, 2-3- 
toothed at the apex, pale yellow: disk-corollas dark purple: pap- 
pus, achenes and involucre nearly as in B. uniflora. 

This species is distinguished at once from 2. uniflora, its only 
near relative, by its dark-purple disk, longer and narrower leaves, 
and usually longer and fewer rays. Its aspect in the field is so 
different from that of B. wxiflora that I was not certain of the genus 
until I examined the achenes several weeks after collecting the 
specimens. In the living plant the rays are decidedly paler than 
those of B, uniflora, but this character is scarcely apparent in dried 
specimens. 

Collected in moist pine barrens, Tifton, Berrien county, at 340 
ft. altitude, about 4:15 p. m. on September roth (no. 662). Accom- 

panied by such species as Woodwardia Virginica, Eriocaulon decan- 
£ulare, Sarracenia flava (no. 663), S. psittacina (no. 660), Aeschy- 

nomene Virginica, Eryngium integrifolium Ludovicianum, Oxypolis 

Jiliformis (no. 659), O. ternata (no. 666), Mesosphaerum rugosum, 

Viburnum nudum, Coreopsis angustifolia (no. 661), and Mesadenta 

lanceolata (no. 664), which is rather a different association from 
that in which I have found B. uniflora. 

I find no specimens similar to mine in the U.S. National Her- 
barium or the herbaria of Columbia University and the New York 

Botanical Garden ; but it is possible that this species has been col- 
lected before. Dr. Chapman, in his Flora, under the head of B. 

uniflora, says: “Dr. Curtis finds a form with the disk flowers dark 

purple,” and this would seem to indicate the occurrence of this 

species in North Carolina. It should be looked for in the coastal 
plain of that state, as well as in South Carolina. 

Rafinesque has described a Baldwinia bicolor,* “found by Le 

Conte in Florida or Georgia,” which I thought at first from his 

Specific name might be my plant; but certain clauses in his de- 
scription, such as “ with white rays and yellow disk” and “stem 

pedal, leaves uncial,” would seem to exclude my B. atropurpurea, 

*New Fl. N. A. 4: o3. Sous. 
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so that unless a specimen of Rafinesque’s plant is found, it must 

continue to be classed among his numerous unidentified species. 

The nomenclature of this genus is in a somewhat unsettled 

condition (see Barnhart in Bull. Torr. Club, 24: 411), but I have 

used the generic name which will be best understood until a suit- 

able substitute is found. I would hardly regard Baldwinia as con- 

generic with Actinospermum, as has been done by some authors. 

ACTINOSPERMUM ANGUSTIFOLIUM (Pursh) Torr. 

Collected on dry sand-hills near Seventeen Mile Creek, Coffee 

county, September 24 (no. 697), and observed in similar situa- 

tions near the Satilla River in Ware county, September 28. 

Accompanied by Dicerandra odoratissima at both stations. 

HELENIUM TENUIFOLIUM Nutt. 

The spread of this weed in northwest Georgia during the past 

few years has been remarkable. While in Dalton I was asked by 

many people if I had noticed how it had taken the place of the 

dog-fennel (Axthemis Cotula), which was as abundant when I lived 

there, ten or twelve years ago, as Heleniumisnow. Somethought — 

that the Anéhemis had all changed into Helenium by some sort of — | 

metamorphosis. Azthemis has now almost disappeared from the 

vicinity of Dalton, while He/enium is everywhere in vacant lots and 

along roadsides. The latter is represented in our collection by 

Mr. Wilson’s no. 88, from Dalton, July 20th. I do not recall 

another case of an American weed driving out a European one. : 

Helenium is also common in middle and south Georgia, but ef 

does not seem to have perceptibly increased in those sections since 

1895, when I first became acquainted with it. 

Lactuca Scariora L. Oe 
This weed seems to be obtaining a foothold in Georgia. ne 

collected it in Athens July 2 2?) and afterward saw it in 

Floyd and Whitfield counties. So far I have seen it only ane i 

railroad tracks. : 

Besides the species here mentioned, there are several others in 
my collection of 1900 which appear to be undescribed, but as they 
seem to present more difficulties than those herein described, they i 
are reserved for further study. 

CoLUMBIA UNIVERSITY, 



' Studies in the Asclepiadaceae—V. A New Species of Vincetoxicum — 
from Chihuahua 

By ANNA MurRrRAY VAIL 

(WITH PLATE 30) 

Vincetoxicum Wootonii 

(Gonolobus A. Gray, non Michaux) 

A_ low branching perennial herb with small axillary sub- 
umbellate clusters of dull greenish-purple flowers : stems angled, 
puberulent with short, apparently twisted hairs: leaves opposite, 
on petioles 3~5 mm. long ; blades 7 mm.—1 cm. long, pale gray- 
ish-green, round-ovate, obtuse at the apex, cordate, the basal lobes 
rounded, obtuse, thick and coriaceous, glabrous above, puberulent 
on the veins beneath, ciliate: peduncles 5-12 or 15 mm. long, 

3—6- or 7-flowered, puberulent : pedicels very slender, 4-6 mm. 
long, puberulent, bracteolate at base : calyx-segments ovate-lanceo- 
late, less than 2 mm. long, acute, puberulent, purplish, eglandu- 
lose at the base within : corolla-segments rotately spreading, dull 
yellowish-green, thickish, less than 4 mm. long, oblong-ovate, 
obtuse, glabrous, vertically reticulated, subglobose? in bud: 
corona saucer-shaped, 5-lobed, somewhat higher than the anthers, 
fleshy ; lobes broadly rounded, thickened at the center on the inner 
side, appendaged with 5 ligulate Asc/epias-like incurved horns which 
adhere to. the lobe to near the middle : stigma flat, barely 5-angled : 
pollinia obliquely semi-orbicular ; caudicles broadly winged, very 
slender at the attachment to the narrowly oblong corpuscle. 

Nearly related to Vincetoxicum biflorum (Raf.) Heller and 
remarkable for the small leaves and Asc/epias-like horns. 

Mexico: State of Chihuahua, Colonia Garcia, Sierra Madre, 
altitude about 7200 ft., collected by Elmer O. Wooton, no. 13, 
June, 1899. 

Explanation of Plate 30 
Fic. 1. Vincetoxicum Wooton, slightly reduced. 
Fic. 2. Flower diagrammatically enlarged, X 5.. Fic. 3. Flower enlarged, 2%. 
Fic. 4. Corona diagrammatically enlarged. 
Fic, 5. Pollinia enlarged, 50. 
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Proceedings of the Club 

Tugespay, May 14, Igo! 

The meeting was held at the museum of the New York Bo- 

tanical Garden, with Dr. Rusby in the chair. Twenty-seven per- 

sons were present. 

Two new members were elected: Miss Heloise F. Esterly, 

Inwood, New York City; Dr. Wm. A. Murrill, 232 W. 114th 

Street. 

Five resignations were accepted, of Mr. Wm. L. Fisher, 4670 

Lake Avenue, Chicago; Miss Mary Appleton, Riverdale ; Miss 

Beatrix Jones, 21. E. 11th Street; Dr. Clarence C. Howard, 57 

W. 51st Street; Mr. A. Emil Schmidt, 448 E. 59th Street. 

On vote of the Club the Treasurer was requested to furnish at 

the next meeting a list of all members delinquent in dues and of 

the amounts due. 

Dr. Britton announced the next meeting of the Horticultural 

Society on the 11th of June at the Botanical Garden, at 2 P. M., 

to be devoted particularly to a rose, paeonia and spiraea exhibit. 

He also extended the invitation of that Society to members of the 

Torrey Club to be present at that and any subsequent meetings. 

Dr. Schoeney, of the Committee on Field Meetings, spoke in 

favor of making out and printing field programs for the entire 

summer at one time. Voted to authorize committee to take this 

course at their discretion. 

A letter was read from Mrs. Josephine D. Lowe, of Norotom, 

Connecticut, inviting the Club to make one of its field excursions 

to Noroton and vicinity. The invitation was accepted for the 

second Saturday in June. 

The scientific program was as follows : s 

Professor Underwood spoke on “ The Genus Preridium,” the — 

type of which is the widely distributed and well-known Pteris ee 

aquilina of Linnaeus. It was separated from the genus Pteris by 3 : 

Gleditsch in 1751, followed by Scopoli in 1760. The principal oe 

generic character distinguishing it from Pyeris is the presence of a 

double indusium. Specimens of various species, varieties and 

486 
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forms were shown, including extremely large specimens of Prerid- 
ium aquilinum collected by the speaker in southern France. 

Three species may be recognized in North America. The first 
of these is the common and variable Preridium aquilinum, of which 
the recently described variety pseudocaudatum Clute is more or less 
common from New Jersey southward. 

The second species is P. caudatum found in the extreme 
tropical portion of Florida. The third, which occurs in the West 

Indies, seems to be identical with a species originally ‘described 
from Brazil, though it has been confused with Preris esculenta, a 

species originally described from the Society Islands. Species from 
South Africa, India and the Hawaiian Islands were also mentioned. 

Dr. D. T. MacDougal gave an account of “‘ Carpotropic Move- 
ments of Flowers,”’ taking his illustrations from plants in bloom at 
the time. The two classes of movements of flowers are the induced 

or protective and the developmental or automatic. Of the former, 
the wild carrot furnishes a good example, its umbels being erect 

during the day and pendent or inverted at night. The segments 

of the perianth of the tulip also furnish a good illustration of 

movements induced by changing conditions of temperature. 

Developmental movements, 2. ¢., those due to forces which 

originate within the plant, are well shown in the inflorescence of 

Allium Neapolitanum. The inflorescence here is nodding when in 

the bud, but the development of the flowers sends a stimulus to the 

curved portion of the peduncle, causing it to straighten. In addi- 

tion, the plant is provided against accident by the fact that each 

pedicel will bend so as to erect the flower if the peduncle is pre- 

vented from straightening. Under normal conditions the pedicels 

take positions separating the flowers equally. In Claytonia Vir- 

Sinica, the buds are nodding, the flowers erect. After fertilization, 
there is another curvature, more abrupt and nearer the base of 

the pedicel. In Streptocarpus, the flower-stalk is curved and 

somewhat coiled in the bud, while the open flower is horizontal, 

bending the stalk at a right angle, and after fertilization, the ma- 

turing fruit becomes erect. The movements of the fruit, in many 

cases at least, are for the better dissemination of the seeds, and the 

movements of the flower are commonly connected with methods 

of fertilization. Dr. MacDougal referred also to the curious de- 
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velopment of the cotyledons in Streptocarpus. One of the coty- 

ledons ceases to grow after a time, while the other elongates very 

much. In one species, this cotyledon remains the only foliage of 

the plant. 

Dr. N. L. Britton gave an account of ‘‘ An undescribed species 

of Stachys,”’ remarking that many North American species 

were until a few years ago referred to the Stachys palustris of 

Europe, but have more recently been recognized as distinct. A 

plant which grows on the sand hills along the beach near New 
Dorp, Staten Island, is really very different from the European S. 

palustris, and may safely be considered a new species. It has 

been collected in Michigan by Mr. Farwell and a specimen from 

Illinois is in the Chapman Herbarium. The species is apparently 

confined to sandy shores. ; 
E. L. BuraeEss, 

Secretary. 
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The Origin of Stipules in Liriodendron 

By Epwarp W. BERRY 

(WITH PLATES 41, 42) 

In 1894 Dr. Arthur Hollick described * a species of Lirioden- 

_ dron from the Laramie formation at Walsenberg, Colorado, under 

_ the name of Liriodendron alatum, a manuscript name given the 

specimen by the late Professor J. S. Newberry. It was a large leaf, 

oblong in outline, with a deeply emarginate apex, and had con- 

spicuously winged petioles. In the same paper a form of Lzrio- 

phyllum populoides Lesq. was described from the Dakota formation, 

with similarly winged petioles ; and Dr. Hollick was led to sug- 

gest from these two instances that the large fugacious stipules of 

our living tulip-tree might represent former leaf-lobes, which, be- 
coming separated, formed basilar lobes, then winged petioles, and 

finally the modern stipules. 
In a subsequent paper + he describes two specimens of leaves 

of Liriodendron Tulipifera Linn., which serve, in a measure, to 

_ substantiate this view although it was sharply assailed by Theo. 

Holm in the Botanical Gazette. t 

es Somewhat similar petiolar appendages in the genus Platanus 

_ have been ably discussed by Professor Lester F. Ward in several 

papers,§ and his conclusion that the large foliar stipules of the 

* Bull. Torr. Club, 21: 467-471. p/. 220, 221. 1894. 

T Ibid., 23: 249, 250. p/. 269, 270. 1896. 

{ Bot. Gazette, 20: 312. 1895. 
ee 7 Palaeontologic Hist. of the Genus P/atanus, Proc. U. S. Nat. Mus. 11: 39-42. 

_ $l. 77-22. 1888. Origin of Plane Trees, Am. Nat. 24: 797-810. pi. 28. 1890. 
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modern tree represent the final stage in development from the 
basilar leaf-lobes of the Cretaceous species, is amply proven, although 
questioned in some quarters.* Still another instance where stipules 
are mentioned as developing from leaf-lobes is implied in the fol- 
lowing footnote on page 420 of The Smilaceae of North and Cen- 
tral America. In speaking of those species which climb by means 
of tendrils growing from the stipular wings on each side of the 
petiole, Dr. Morong says: ‘‘ De Candolle regards this appendage 
as more in the nature of a modified leaf segment or leaflet than a 
stipule, but it seems to me that a stipule is nothing else'than a leaf- 
let at the base of the petiole.” + The only other mention of winged 
petioles in Liriodendron so far as I am aware, is a short communi- 
cation to Meehan’s Monthly for August, 1896 (p. 145), from Mrs. 
W. A. Kellerman recording her observation of several forms with 
adnate stipules. 

The writer has been fortunate in securing a large series of 
specimens of Liriodendron Tulipifera Linn. with winged petioles 
and adnate stipules in all stages of development, all of which 
strikingly confirm Dr. Hollick’s theory of their origin. We 
have noted them briefly in the following pages in what seem to 
be the natural stages of their development as exhibited by our 
material. 

We are greatly indebted to Mrs. W. A. Kellerman, of Co- 
lumbus, Ohio, for many fine specimens. The first suggestion of 
basilar lobes is found in an obtusely lobed leaf of the normal size 
from a sapling. The leaf-blade is extended on each side at the 
base to form more or less well-defined lobes nearly the: size of an 
ordinary stipule, and strikingly like them in venation, attract- 
ing attention at a glance; this is particularly true of the right- 
hand lobe which is entirely stipular in venation, quite different 
from the usual venation of the basilar portion of ordinary leaves. _ 
These lobes are well shown in Plate 41, Fig. 1. This form un 
doubtedly represents the first stage the ancestral leaf, or at least _ 

its basal portion, assumed in the course of stipular development. 
We find what we consider analogous basilar lobes or ears in two 

ui : oe 

* Ward’s conclusions are rejected by A. G. Nathorst, Rev. of Types of Laramel Flora by L. F. Ward, in Neues Jahrbuch fiir Mineralogie, 2: 219-222. 1893- 
t Morong, Bull. Torr. Club, 21: 420, footnote. 1894. 
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existing species of J/agnola from our Southern States, Magnolia 

Frasert Walt. and Magnolia macrophylla Michx. and among an- 

cient species they occur in MJagvnolia auriculata Newb., which is 

a rather common species in the Amboy Clays of New Jersey and 

which exhibits almost every stage from leaves with a truncate 

base to those with an extremely lobed base. We find these forms 

of especial interest because of the close relationship between J/ag- 

nolia and Liriodendron. The leaf figured on Plate 41, Fig. 9 rep- 

resents the second stage of the series five-eighths natural size. 

It is a very remarkable specimen, both in shape and venation. 

Nearly triangular in outline, with an acute base, it bears upon the 

petiole immediately below the base of the blade, but entirely 

separated from it, a pair of appendages * shaped like flasks 

with crooked necks (irregularly umbonate). The upper portion 

of the appendages overlaps the basilar portion of the leaf, and like 

it they are very coriaceous, thus differing widely from the thin 

parenchyma of ordinary stipules. The length of the petiole be- 

low the appendages is one and seven-eighths inches, showing that 

they are true leaf segments and not of stipular origin. 

On Plate 42, Fig. 1, is pictured a leaf which was borne on a 

shoot from an old stump ; it is an inverted triangle in rough out- 

line with a truncate apex four and three-quarter inches in width, 

and tapers to a narrow base: the petiole is short and broadly 

winged: these wings are continuous with the blade, there being 

simply a contraction on one side, while on the other side there is 

a sharp sinus which extends to within one-sixteenth of an inch of 

the petiole, leaving room however for a plainly marked vein which 

Passes from one to the other: the wings are exactly similar to the 

blade proper in texture and extend to the base of the petiole, 

encircling the stem as do true stipules ; the right hand wing is the 

lar ger of the two and bears a mucronate point at' its apex exactly 

like a true stipule. While the latter might possibly be considered 

by some as an adnate stipule, the left-hand wing can hardly be 

considered other than as a winged margin of the petiole in the act 

of becoming stipular, and rather closely resembles Liriodendron 

alatum Newb. from the Laramie. . 
_ * The left hand one is broken off in the specimen, but the scar where it was at- 

tached is plainly shown. 

/ 
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In the specimen figured on Plate 41, Fig. 2, we have a much 

smaller leaf, somewhat suggestive of a Liriophyllum in outline ; 

the blade is two-lobed at the top, with an emarginate apex, and is 

constricted at its middle to form two large petiolar wings which 

encircle the stem and coalesce at the point marked A, forming a 

loosetube. These wings are very large, nearly equalling the leaf- 

blade proper in size, and the nervation of each extends into the 

other, as is well shown on Plate 42, Fig. 6, which represents the 

tube slit open and spread out flat ; it will be noticed that one of the 

primary veins takes its origin in the right-hand wing, a significant 

fact, showing that if we are to consider these wings as stipular, then 

we are obliged to consider the leaf-blade proper in this case as an 

appendage of these stipules which is manifestly not the case, the 

only alternative being to consider the wings as separated segments 

of the leaf-blade. 

On Plate 41, Fig. 5, we have a larger leaf in a slightly more 

advanced stage of stipular evolution ; the blade proper has a retuse 

apex, and strongly resembles certain leaves referred to Lirieden- 

dron primaevum Newb. from the Dakota formation and to Lzrio- 

dendron simplex Newb. fromthe Amboy Clays. A wide, rounded 

sinus separates the blade proper from the wings of the petiole, 

which latter nearly equal the blade proper in size and are con- 

tinuous with it by means of a narrow margin on each side of the 

petiole. 

Plate 41, Fig. 10, shows a small oblong-cuneate leaf in about | 
the same stage of stipular development as the preceding. Ths 
general shape is that of Liriophyllum obcordatum Lesq. and the 

petiole is narrowly winged throughout its whole length ; the lefts 

hand margin expands suddenly at a point about half way to the 

base of the petiole to form a stipule-like wing, while the right- 
hand margin enlarges gradually until at its base it is about three . 

times as wide as it is at its narrowest part. 3 = 
Plate 42, Fig. 2, of a much larger leaf, shows us the next — 

step in the chain, with somewhat reduced wings which have be-— 
come entirely separated from the blade by an interval of petiole 3 
which is one-half ofan inch long on the right side and five-eighths : 

of an inch long on the left side ; the finer venation of the wings © _ 
somewhat transverse in its general direction, rather than long . 
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tudinal, the usual manner ; the union of the wings with the petiole 

forms an angle of about go°. 

On Plate 42, Fig. 9, we have a slightly more advanced 

stage than that shown on Plate 42, Fig. 2; the leaf shows traces 

of lobation and the wings are more like stipules both in shape and 

venation, and are more separated from the petiole, the angle 

formed by the union with the latter being about 45°. 

In the form shown on Plate 41, Fig. 6, we have the closely 

succeeding stage in the series. The wings are very broad, being 

fully as wide as the blade proper. This form resembles Plate 41, 

Fig. 5, in the outline of its blade, while the wings are but slightly 

removed from the preceding, being a trifle freer from the petiole. 

We place as the next stage in the series Fig. 5 on plate 42, 

for although the petiole is much lengthened and the wings are con- 

siderably reduced, still they are attached to the petiole for over 

half of their length. Fig. 8, plate 41, closely follows the preced- 

ing. While the leaf-blade is of a different shape, the petiole is of 

similar length and its appendages are similar in size and form ; the 

only difference being that they are free for more than half their 

length, approaching the next stage in their degree of attachment. 

On plate 41, Fig. 7, we have a somewhat more advanced 

stage ; the blade proper is orbicular in general outline with a slightly 

emarginate apex, exactly similar to dozens of leaves which may be 

found on young shoots; the distance from the blade to the wings 

is comparatively great (one and one-quarter inches), almost the 

same as the length of the blade ; wings are attached to the petiole 

by their bases only and are widely divergent ; they are somewhat 

larger than in the preceding form. From this to the regular mod- 

ern stipulate form, it is but a step, which interval we bridge over 

with the form shown on Plate 41, Fig. 3. At first glance the 

stipules appear entirely free, but closer examination shows that 

they still retain their connection with the petiole by means of a 

small triangle of connective tissue (shown enlarged at Fig. 4, 

Plate 41), 

The modern form of stipules is shown in Figs. 3, and 8, on 

Plate 42, Fig. 3 being the small form the leaf assumes on young 

shoots and saplings, and Fig. 8 that of the normal modern form 

of leaf. 
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In the growth of young and vigorous shoots in the spring time, 

where there is excessive, or at least a full supply of nourishment, 

and where the necessity of protecting the unfolding leaflets is more 

imperative, comparatively immense stipules usually occur ; one of 

these (nat. size) is figured on Plate 42, Fig. 4, in order to show 

its venation. : 

Still another form sometimes assumed by stipules is shown in 

Fig. 7, on Plate 42, reminding one of the curious stipular append- 

ages on some of our magnolias. All degrees of coalescence occur 

from forms barely united to those united for about half their length 

like the one figured ; we have specimens one-third larger than this. 

Figs. 10 and 11 on Plate 42, show the curious stipular forms 

which occur on Magnolia obovata Thunb. and Magnolia conspicua 

Salisb. the only two species which I have had an opportunity of 

observing. They form large bud scales, affording effective pro- 

tection for the tender unfolding leaves. In the youngest shown 

(Fig. 10), they are many times the size of the tiny leaflet they bear, 
while Fig. 11 shows a larger leaflet. 

On comparing this form with those forms of adnate Lirioden- 

dron stipules shown on Plate 42, Fig. 7, it will be seen that the 

addition of a petiole with a small leaflet at its summit would make — 

them identical with the magnolia specimen, the venation too is al- 

most identical, that in Magnolia being somewhat finer and more’ 

reticulate ; as the Magnolia leaves become older the wings sepa- 
rate along the petiole and fall off. These stipular wings become — 
particularly significant when we consider that Magnolia is $0 — 
closely related to Liriodendron, and has several species with basilar — 

lobed leaves. Magnolia, as we should naturally expect, is found 

in older strata than Liriodendron and there is no doubt of their 

community of descent from the same primitive form. It does not 

seem to me to be necessary to make any further comments On 

the foregoing ; the figures tell the story, and no more perfect 
series of forms, each slightly removed from its predecessor, could © 

be desired: in fact we are surprised to find the evolution of stip- — 
ules in this genus which must have occurred in the Cretaceous 

period, so well portrayed and. epitomized after so long an interval 

of time. . 

Passaic, N, J. 



Studies on the Rocky Mountain Flora.—VI 

By P. A. RYDBERG 

“Salix padophylla n. n. 

S. padifolia Rydb. Bull. Torr. Club, 28: 272. 1901. Not 

Anderson. 

In the May number of the Bulletin appeared a new species of 

willow under the name S. fadifolia. The name should have been 

S. padophylla, as S. padifolia is preoccupied by one of Anderson’s 

species. Besides, padus is originally a Greek word, zadoc. 

’ Trifolium stenolobum sp. nov. 

A densely cespitose and scapose perennial. Branches of the 
caudex covered by the large stipules which are 2 cm. long ; petioles 

5-10 cm. long, finely strigose ; leaflets 3, narrowly lanceolate or 
oblanceolate, 1.5-4 cm. long, finely strigose, very acute or acumi- 
nate : scape 1-1.5 dm. long : heads many-flowered ; bracts minute ; 
flowers reflexed in fruit : calyx-tube silky-strigose, 4-5 mm. long ; 

teeth almost filiform, 7-9 mm. long: banner about 18 mm. long, 

obtuse, mucronate. 
This is related to 7. dasyphyllum but is easily distinguished 

by the minute bracts, the long slender calyx-teeth and the larger 
corolla. It grows at an altitude of 3600 m. 

Cotorapo: La Plata Mountain, 1896, / Tweedy, 457 (type in 
U.S. Nat. Herb.). 

TRIFOLIUM suBCAULESCENS A. Gray, Ives, Rep. Colo. Riv. Bot. 

10. 1860 

Trifolium nemorale Greene, Pittonia, 4: 136. 1900. 

Dr. Watson referred this species to 7. gymnocarpum, to which 

it is neare&t related, but it differs in the larger size and the many- 

flowered head. The specimen of C. F. Baker's no. 446 in the 

herbarium of the New York Botanical Garden matches perfectly 

Newberry’s specimen in the Columbia University herbarium. The 

former is the type number of 7. zemorale Greene, and the latter 

that of 7. sudcaulescens A. Gray. Unless the type sheets repre- 

499 
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sent different species from those represented in our herbaria, Prof. 

Greene’s name has to pass into synonymy. 

Trifolium bracteolatum 

Trifolium lilacinum Rydb. Bull. Torr. Club, 28: 37. 1901. 

Not Greene. 1896. 

¥ Vicia producta sp. nov. 

A very slender, sparingly hairy cespitose perennial. Stems 
decumbent or ascending, 2—3 dm. long, much branched and leafy, 
striate and somewhat angled : stipules narrow, semi-hastate, entire, 
3-5 mm. long; leaflets 3-5 pairs, oblong to linear, 5-15 mm. 
long, obtuse, mucronate; tendrils 3-cleft: peduncles 2—4 cm. 
long, usually 2-flowered, produced beyond the upper flower : calyx- 

tube about 2 mm. long, strigose, teeth about 1 mm. long, lance- 
olate-subulate : corolla about 8 mm. long, yellowish-white, tipped 
and tinged with purple. 

This species is probably closest related to V. humilis H. B. K, 
but is characterized by having the peduncle produced beyond the 

two flowers and by different calyx-lobes. The type was growing 
among rocks on the south side of a butte, at an altitude of about 

2400 m. - 

CoLorapo: Butte, 5 miles southwest of La Veta, 1900, Ryd- 
berg & Vreeland, 6006. 

vPrimula Americana sp. nov. 

Primula farinosa A, Gray, Syn. Fl. 2': 58, in part. 1878. 
Not. 1e::4782, 

Perennial with a short rootstock and fleshy-fibrous roots: 
Basal leaves oblong or oblong-oblanceolate or spatulate, 2-8 cm. 
long, obtuse, gradually contracted at the base, usually with short 
winged petioles, sinuate dentate above the middle or subentire, 
thin, more or less mealy, especially on the lower surface : scape 
1-2 dm. high, mealy when young: bracts 6—~10 mm. long, linear- 
lanceolate, usually acute : pedicels in flower little if any exceeding — 
the bracts, in fruit sometimes 2 cm. long, erect from the Beginning : 
calyx more or less mealy, 6-8 mm. long, lobes oblong-obtuse : 
corolla lilac; tube 8-9 mm. long, only slightly exceeding the 
calyx ; lobes of the corolla obcordate, 2-3 mm. long. 

This species has been confused with P. farinosa, but I think it 
distinct. All specimens from the Rocky Mountain region under 

that name differ from the European and especially the Scandi- | 



RypBerG: STUDIES ON THE Rocky Mountain Fiora 501 

navian P. farinosa in the longer bracts, in the longer calyx and 

in the short corolla lobes. The specimens of northeastern America 

seem to be like the European plant. In the latter the bracts are 

only 4-6 mm. long, acuminate, the calyx less than three fourths 

the length of the tube of the corolla and the lobes of the latter 

4-5 mm. long. P. Americana grows in swamps and wet meadows 

of the Rocky Mountain region at an altitude of 1200-2500 m. 

Montana: Deer Lodge, 1895, P. A. Rydberg, 2746 (type). 

Wyominc: Little Laramie River, 1896, Aven Nelson, 1961 ; 

Hams Fork and La Barge, 1900, C. C. Curtis. 

ALBERTA: Devil’s Head Lake, Banff, 1899, W. C. McCalla, 

2422, 

CoLtorapo: North Park, 1896, Geo. E. Osterhout. 

- Cuscuta gracilis sp. nov. 

Stem filiform, about .25 mm. in diameter. Flowers in dense 

globular clusters: calyx gamosepalous but cleft to near the 
base, lobes ovate : corolla urceolate, less than 2 mm. high, lobes 
ovate, widely spreading, acute, delicate, about 1 mm. long; scales 
ovate, crenate, not divided, almost half as long as the corolla-tube: 
filaments subulate, about twice as long as the anthers: styles dis- 
tinct, equal, about as long as and somewhat thicker than the red 
filiform curved stigmas : capsule about 2 mm. high, acute-globose, 
circumscissile near the base : seeds about 1 mm. long. 

This species is nearest related to C. epilinum, which, however, 

has shorter and broader corolla-lobes, shorter filaments, scarcely 

longer than the anthers and short emarginate and crenate scales. 

C. gracilis grows parasitic on species of Erigeron, Chrysothamnus 

and Solanum. 

Wyomine: Rolling plains between Sheridan and Buffalo, 1900, 

F. Tweedy, 3292 (type); Laramie, 1894, Aven Nelson, 1139. 

~ Cuscuta megalocarpa sp. nov. 

Stem stout, usually over 1 mm. in diameter. Flowers in dense 

globular clusters: pedicels very short, at most 2 mm. long: 

calyx gamosepalous, lobes rounded, scarcely I mm. long: corolla 

about 3 mm. high and broad, lobes broadly triangular, acutish, 

about 1 mm. long, with incurved tip; fringed scales attached near 

the bottom, equalling about half the corolla-tube, deeply 2-lobed, 

and fringed only in the open sinuses: stamens about as long as the 
lobes of the corolla, filaments subulate, about twice as long as the 
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rounded anther: styles distinct, short, stigmas capitate: capsule 
5-6 mm. in diameter, acute-globose, about 4-seeded : seeds about 

2.5 mm. long and 2 mm. broad, finely muricate. 

A plant parasitic on willows and other shrubs, at an altitude of 

about 2000 m. 

Cotorapo: Cucharas Creek, near La Veta, 1900, /% &. 

Vreeland, 670. : 

Wyominc: Dayton, Sheridan Co., 1899, 7. Tweedy, 2278. 

*Monarda comata sp. nov. 

Perennial with a horizontal, slender rootstock. Stem obtusely 

4-angled, 4-6 dm. high, simple, sparingly silky-villous, especially 

below the nodes and on the upper portion : lower leaves with more 
or less hairy petioles, which are about 1 cm. long, the upper sub- 

sessile ; blades ovate or lance-ovate, more or less cordate at the 

base, acute or acuminate, serrate with small teeth which are di- 
rected forward, 4—6 cm. long, sparingly silky-strigose on both. 
sides: bracts green or tinged with purplish, ovate, 1-2 cm. long: 
calyx about 1 cm. long, minutely puberulent, with a ring of hairs 
at the base of the teeth, which are subulate, .7 mm. long: corolla 
red-purple, almost wine-color, densely villose-puberulent, the ex- 
serted portion about 2 cm. long. 

This is nearest related to M. stricta Wooton, but differs in the 

long pubescence of the stem, leaves and bracts, shorter calyx-teeth 

and darker flowers. It grows in meadows among bushes, at an 
altitude of 2000-2500 m: 2 

Cotorapo : Wahatoya Creek, 1900, Rydberg & Vreeland, 5 673 
(type); Ruxton, 1900, Fred Clements. 

‘Castilleja Wyomingensis sp. nov. 

- A more or less cespitose perennial with a short woody caudex. 
Stems 3-4 dm. high, striate, sparingly puberulent and the uppet 
portion viscid-pubescent : leaves linear, 4-5 cm. long, 4-7 ™™. 
wide, minutely puberulent, more or less distinctly 3-nerved, entire, 
or the upper 3-lobed: bracts lanceolate to ovate, puberulent and 
ciliate on the margin and veins tinged with sulphur-yellow, ss 
lobed at the apex or the lower entire, middle lobe oblong and 
rounded at the apex, the lateral ones lanceolate or linear, acute: — 
calyx villose, nearly 2 cm. long and almost equalling the corolla, 
sulphur-yellow, cleft about half way down, slightly deeper ©? 

_the lower than on the upper side, lateral cleft 3-4 mm. deep‘ 
corolla greenish, tinged and bordered with sulphur-yellow, galea 
about 6 mm. long, lip about 2 mm:: capsule ovoid, 12-13 mm. long. 
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The species is nearest related to C. sulphurea, from which it 
differs in the narrow leaves and in being more puberulent. It 
grows in northern Wyoming at an altitude of 2200-2700 m. 

Wyominc: Big Horn Mountains, Sheridan Co., 1899, F. 

Tweedy, 2341 (type) and 2342, Headwaters of Clear Creek and 
Crazy Woman River, 1900, 7weedy, 3400. 

’Pentstemon suffrutescens sp. nov. 

Pentstemon caespitosus var. suffruticosus A. Gray, Syn. FI. 2': 
270. 1878. Not P. suffruticosus Dougl. 1846. 

Excellent specimens of what I take to be Gray’s variety cited 
above, which was described from imperfect material, have been 
collected by Mr. Tweedy, and these show that the plant is nearer 
related to P. pummilus than to P. caespitosus, but the calyx lobes 

are broader, shorter and blunter than in that species, the corolla 

slightly smaller and the leaves glabrous. 
CoLorapo: Ridgway, 1895, F. Tweedy, 170. 

‘Sambucus microbotrys sp. nov. 

A low shrub, 5—20 dm. high, glabrous throughout and with 
pale green foliage. Leaflets ovate or rarely ovate-lanceolate, acute 
or short-acuminate, 3-9 cm. long, mostly rounded and oblique at 
the base, coarsely serrate : cyme thyrsoid-paniculate, small, about 
as long as broad, about 3 cm. in diameter and of the same height ; 
flowers whitish : fruit bright red, 4-5 mm. in diameter: seeds 
finely punctate-rugose. 

This species is nearest related to S. pudens and perhaps all 
Specimens from the southern Rockies referred to that species 

belong here. The main distinctions from S. pudens are the total 
absence of pubescence and the smaller inflorescence. It grows 
at an altitude of 1 500-2700 m. 

CoLorapo : Bottomless Pit, and below Halfway House, Pike’s 

Peak, 1896, £. A. Bessey (type); Gray’s Peak, 1895, P. A. 

Rydberg ; East Indian Creek, 1900, Rydberg & Bessey, 5582; 
Little Veta Mountain, 5583. 

“Chrysothamnus filifolius sp. nov. 

A small shrub, about 3 dm. high, very bushy. Bark of the 
Stems and larger branches gray and somewhat fissured, that of 
the young branches white and shining: leaves very narrow, linear- 
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filiform, 1-2 cm. long, less than 1 mm. wide, dark green and 
glabrous except the minutely scabrous-ciliolate margins: cyme 
large, flat-topped: heads very numerous, 5—6 mm. high, 2 mm. 
in diameter, turbinate ; bracts in 5 vertical rows with usually 3 in 
each row, lanceolate-acuminate, the outer with green tips, the 
inner wholly chartaceous. 

In habit and leaves, this species resembles C. stenophyllus, but 

the leaves are still narrower and in that species the bracts are 

obtuse or merely acute. 

CoLtorApbo: Granite, 1896, Fred. Clements, 390. 

“ Chrysothamnus scoparius sp. nov. 

Perennial with a woody caudex and deep tap-root, Stems 1-2 
dm. high, glabrous and shining, with a white bark: leaves nar- 

rowly linear, light bluish-green, glabrous, 2-3 cm. long, a little 
over I mm. wide, more or less twisted: cyme flat-topped: heads 
numerous, 6-8 mm. high, 2-3 mm. wide; bracts chartaceous, 
lanceolate, acuminate. 

This species is still more like C. stenophyllus in habit, but the 

bracts are different, being acuminate instead of obtuse or acute 

and more keeled. The perennial portion is also much shorter and 

the general color of the plant is much lighter. 
Cotorapo: Mesas, La Veta, 1900, #. K. Vreeland, 698. 

v Aster crassulus sp. nov. 

Aster multifiorus A. Gray, Pl. Wr. 2: 75. In part. 1853. 
Aster incano-pilosus Rydb. Mem. N. Y. Bot. Gard. 1: 393- 

In part. 1900. 
Perennial with a horizontal, stoloniferous rootstock. Stems 

erect or ascending or rarely decumbent, usually simple below, 
branched above, 4-7 dm. high, terete, brownish, densely hirsute 
with short divaricate hairs: stem-leaves linear, or oblong-linear, 3- 
6 cm. long, 2~3 mm. wide, rather firm, hirsute with short spreading 
hairs, sessile and slightly clasping, in age usually reflexed, acute 
with a short. spinulose tip; those of the branches smaller; those — 
of the branchlets only 3-5 mm. long and merging into the bracts — 
of the involucres: heads numerous, borne at the end of leafy 
branchlets which are 1-2 cm. long ; involucre turbinate, 5-8 m™. 
high, 8-10 mm. broad ; bracts in 3—4 series, the outer successively 
shorter, broadly spatulate, minutely spinulose-mucronate, Very 
thick, hirsute especially on the margin, chartaceous at the base 

with a broadly oval herbaceous tip: rays numerous, white, 5-7 _ 
mm. long and fully 1-mm. wide : achenes strigose. ee 
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This is a member of the A. multiforus group and has been 

confused with A. commutatus (T. & G.) Gray or A. incano-pilosus 

Sheldon. In A. commutatus, the stem is strigose-pubescent, the 

branchlets more elongated and the outer bracts longer than in 4. 

crassulus and often equalling or surpassing the inner bracts. It 

may be the same as described by Lindley in Hooker’s Flora and 

DeCandolle’s Prodromus as ‘“ A. ramulosus 8, incano-pilosus””’ ; 

but here it is to be noticed that the word “incano-pilosus”’ is 

printed in the same type as all the descriptions and not the special 

type used for names. Hence “‘incano-pilosus”’ was a descriptive 

term for the A. ramiulosus 3, and not the name. If, however, 

it should be taken as a name, which Mr. Sheldon did, it is a 

nomen nudum, as no further description is given, and then should 

be disregarded. As Sheldon’s Aster incano-pilosus, which is amply 

distinct, has as a synonym, the older A. commutatus (T. & G.) 

Gray it must be dropped and A. commutatus substituted. 

A. crassulus grows on dry plains and table-land at an altitude 
of 1200 m. 

Cotorapo: Mesas, La Veta, 1900, 7. K. Vpelanth 6goa (type) 
and 690; Denver, 1871, Dr. Geo. Smith, 83; Ridgway, 1894, F. 

Tweedy, 306 ; Pagosa Spring, 1899, C. F. Baker, 637. 

New Mexico: 1851, C. Wright, 1155; Rio Dolores, Newéderry. 

CALiFoRNIA: Valley, near San Filipe, 1858, S. Hayes. 

Wyominc: Bear Lodge Mountains, 1898, ZL. W. Carter ; 

Moorcroft, 1897, L. W. Carter; Dayton, 1899, F. Tweedy, 2037. 
Nortu Dakota: Minot, 1891, Wright; Custer, 1892, Ayd- 

berg, 773. 
Montana: Park Co., 1887, F. Tweedy, 359; Colgate, Sana- 

berg, MacDougal & Heller, 1021; Montana Valley, Madison Co., 

1899, Aven & Elias Nelson, 6839. 

v Aster exiguus (Fernald) 

Aster ciliatus Muhl.; Willd. Sp. Pl. 3: 2027. 1804. Not 

Walt. 1788. : 

Aster hebecladus A. Gray, Syn. Fl. 2': 185, under A. multifiorus. 
Not DC. 

Aster multifiorus var. exiguus Fernald, Rhodora, 1: 187. 1899. 

I think that Aster ciliatus Muhl. is distinct from A. multflorus ; 
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but unfortunately it is antedated by A. cz/zatus Walt. In A. multi- 

florus the pubescence is mostly appressed and the bracts are nar- 

row-oblanceolate and rather thin. In A. exiguus the pubescence is 

much denser and divaricate and the bracts are thick, broadly spatu- 

late or obovate. In fact A. exiguus differs from the preceding only in 

the smaller, more crowded heads and the shorter rays ; the former 

are less than 5 mm. high and the rays are only 5-6 mm. long. The 

New Mexican form which Gray regarded as A. hebecladus DC. and 

for which Dr. Greene has revived the name belongs here, but is 

evidently not A. hebecladus DC. for this is described as having 

glabrous stem and linear bracts. 

A. exiguus grows on prairies and plains along roads, etc., and 

westward is much more common than A. mu/tifforus. It ranges 

from Vermont and Pennsylvania to Washington and south to 

Texas and Arizona, 

’ Machaeranthera rubricaulis sp. nov. 

Biennial or perhaps perennial. Stem erect or nearly so, simple 
below, branched above, 4-6 dm. high, terete, striate, usually tinged 
with red or purple, finely strigose-puberulent, not viscid: leaves 
linear or linear-oblanceolate, sessile, acute, entire or sparingly 
dentate, scabrous-ciliolate on the margins ; the largest 8 cm. long, 
and 8 mm. wide: heads corymbose-cymose, numerous : involucre 
10-12 mm. high, 12-15 mm. in diameter : bracts numerous, linear- 

lanceolate with attenuate, almost terete squarrose tips, viscid- 
puberulent: rays numerous, dark blue, about 12 mm. long and I 
mm. wide: pappus sordid: achenes flat, sparingly and minutely 
strigose. 

The species grows in dry soil at an altitude of 2000-27 OO 
Cororapo: Mesas, La Veta, 1900, F. K. Vreeland, 681 (type) ; . 

Telluride, 1894, F. Tweedy, 304 and 305. : 

’ Etigeron laetevirens sp. nov. 

Perennial with a woody tap-root. Stems several, 1.5-2 dm. — 
high, slender, erect or ascending, striate, silky strigose : basal — 
leaves very narrowly linear-oblanceolate, acute, 5-10 cm. long, | 
I~3 mm. wide, sparingly strigose; stem-leaves narrowly linear, 

2-6 cm. long, scarcely over 1 mm. wide: heads solitary: invO- 
lucre 12-15 mm. in diameter, grayish villous-hirsute : bracts — 
in 2-3 series, subequal, linear-lanceolate, long-acuminate: rays — 
numerous, blue or purple, 7-8 mm. long, 1-1.5 mm. wide. e 
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This species is nearest related to £. Montanensis, from which it 

differs in the narrower, blue or purple rays and longer and less 

pubescent leaves. It grows at an altitude of 2000-2700 m. 

Wyomine: Little Goose Creek, 1899, F. Tweedy, 2005 (type) ; 

Headwaters of Clear Creek and Crazy Woman River, 1900, 3070. 

“Carduus Centaureae sp. nov. 

(?) Cuicus carlinoides var. Americanus A. Gray, Proc. Am. 

Acad. 10: 48. 1874. Not Cirsium acaule var. Americanus 

A. Gray. 1863. 

(?) Cnicus Americanus A. Gray, Proc. Am. Acad. 19: 56. 

Biennial or perennial. Stem rather slender, 6-10 cm. high, 
striate, often tinged with red, slightly floccose when young: basal 
leaves about 2 dm. long, thin-petioled, deeply pinnatifid to near 
the midrib, above light green, sparingly floccose when young, 
glabrate in age, beneath more or less permanently grayish-to- 
mentose ; lobes lanceolate or triangular, 2-4 cm. long, more or 
less toothed and tipped with weak spines, 1-3 mm. long; lower 
stem-leaves similar but petiole more winged, dilated at the base 
and short decurrent ; the upper sessile and clasping with an 
auricled base ; ‘the uppermost lanceolate and undivided : heads 
22.5 Cm. high and 1.5-2 cm. in diameter: outer bracts narrowly 
lanceolate, yellowish, often with darker center, fimbriate on the 
margin and tipped with a flat weak spine 1-2 mm. long: the 
inner with dilated deltoid scarious fimbriate tips which are merely 
acuminate : flowers ochroleucous. 

This species may be the Cuicus Americanus A. Gray or Carduus 

Americanus Greene, but the name Americanus is preoccupied. The 

Species is, however, not nearest related to C. Parryi, where Dr. 

Gray placed it; but to C. detocephalus and C. canovirens, from 

which it differs in the less spinose, more dilated and fimbriate 

bracts. A seedling of apparently this species was collected by 

Cowen and it has long oblanceolate 3-4 dm. long, undivided 

leaves. It grows at an altitude of 2200-2600 m. 

Cotorapo : Laramie County, 1895, /. H. Cowen (type) ; J anile 

Hill, Routt County, 1896, CG F. Baker; Penn’s Gulch, 1865, 
Letterman, 78. 

’ Carduus erosus sp. nov. 

Biennial. Stem stout, about 7 dm. high, angled and striate, 
often red, loosely floccose wher young : lower leaves about 2 dm. 

long, rather thin, green and slightly floccose above when young: 
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grayish-tomentose beneath, deeply pinnatifid to about one fourth 
from the midrib : lobes about 2 cm. long, lanceolate, few toothed or 
lobed and tipped with moderately strong spines 4-10 mm. long: 
heads hemispherical, 2.5-3 cm. high and 2.5—3.5 cm. broad: 
outer bracts ovate, slightly floccose when young, entire, with a 
narrow dorsal line, tipped with weak spines 1-2 mm. long, the 
inner with dilated deltoid erose scarious acuminate tips: flowers 
ochroleucous. 

A species closely related to the preceding, differing in the 

larger heads, longer spines, broader bracts and with erose instead 

of fimbriate tips. It grows in moist meadows at an altitude of 

about 2200 m. 

Cotorapo: Durango, 1896, Frank Tweedy, 517 (type in U. 

S. Nat. Herb.). 

“ €arduus Americanus (A. Gray). 

Cirsium acule var. Americanus A. Gray, Proc. Acad. Phila. 

1863: 68. 

Cnicus Drummondit acaulescens A. Gray, Proc. Am. Acad. 10: 

40, in part. : 

Dr. Gray’s Cirstum acaule var. Americanum is amply distinct 

from C. Drummondi not only by the acaulescent habit, but also 

by the narrower bracts and their long stout spines which are 1-2 . 

cm. long while in C. Drummondii they are only a few mm. in 

length and very weak. It is an alpine species growing at an alti- 

tude of 2800-3500 m._ To this belong the following specimens. 

Cororapo : Silver Plume, 1895, P. A. Rydberg ; Como, South 
Park, 1895, C. S. Crandall ; South Park, 1884, Letterman. 

“Carduus acaulescens (A. Gray) 

Cnicus Drummondii var. acaulescens A. Gray, Proc. Am. Acad. 

IO: 40, in part. 
Gray's variety acaulescens was based on two previously pub- 

lished things, viz., Cirsium acaule var. Americanus A. Gray, give" 

above, and Cirsium Drummondit, “ acaulescent form” D. C. Eaton 

in King’s Report. As the first already has a valid name, I here — | 
adopt the name acaulescens for the other part on which the variety 
was founded. C. acaulescens resembles closely C. Americanus M 

habit, but the spines of the outer and middle bracts are shorter and . | 
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weaker, seldom over 5 mm. long, and the inner are acuminate, 

wholly unarmed. The true C. Druwmmondii, even in its subacaul- 

escent state, has very broadly ovate outer bracts and the spine is 

so fine that it is better called a bristle. The inner bracts have a 

long acuminate very crisp tip. In C. acaulescens it is scarcely 

crisped. The following specimens belong to C. acaulescens - 

Urau: Bear River Valley, 1869, S. Watson, 690. 

Wyominc : Woods Creek, 1897, Aven Nelson, 3483. 

CoLtoravo: Grizzly Creek, 1896, C. F. Baker. 

“ Carduus oreophilus sp. nov. 

Cirsium Drummondu, 1: C. Eaton, King’s Rep. 5: 195. 1871. 

Not T. and G. 

Biennial stem 4-8 dm. high stout, angled and striate, slightly 
arachnoid-hairy when young, leafy: basal leaves about 2 dm. 
long, thin, short-petioled, green and glabrate above, more or less 
grayish-tomentose beneath, pinnately lobed a little more than 
half way to the midrib; lobes triangular, usually 2—3-lobed, with 
rather slender spines 3-10 mm. long: heads hemispherical, 2-2. 5 
cm. high, 2.5 cm. broad: outer and middle bracts narrowly lan- 
ceolate, slightly arachnoid, tipped with flat spines 3-6 mm. long, 
the inner with a long attenuate soft tip: flowers red. 

This species has been included in C. Drummondii but is taller 

with smaller head, narrower bracts, the outer with longer spines, 

and the tips of the inner scarcely crisp. It grows at an altitude of 

1500-3000 m. 
CoLorapo: Georgetown, 1895, P. A. Rydberg (type); Pagosa 

Springs, 1899, C. F. Baker, 644. ; 
Nevapa: Run Valley, 1868, S. Watson, 689. 

r ? 
~ Caduus griseus sp. nov. 

Biennial. Stem stout, sparingly floccose when young, angled 
and striate: basal leaves oblanceolate in outline, thin, glabrate 

above, grayish-tomentose beneath, deeply pinnately divided ; seg- 

ments 3-4 cm. long, deeply 2~-3-lobed and toothed, tipped and 

_ Margined with rather slender spines 3-5 mm. long ; the upper 
similar but less deeply divided, sessile and half clasping by the 
dilated rounded shortly decurrent base: heads about 3 cm. high 
and broad: bracts subequal, without dorsal glandular ridge, the 
Outer narrowly lanceolate, with a long-attenuate tip gradually 

changing into a flat ‘spine, and somewhat laciniate or spinulose- 
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dentate on the margin; the inner bracts less rigid, their tips not 
spinose but long-attenuate, scarious and somewhat crisp: flowers 
ochroleucous,. 

This species is probably nearest related to C. lecocephalus (D. C. 

Eaton) Heller but differs in the less divided, less spinose leaves and 

the bracts which are lacking the long yellow spines on the margins. 

C. letocephalus has red flowers. Carduus griseus grows at an alti- 

tude of 3400 m. 

CoLorabo: Telluride, 1894, /. Tweedy, 327 (type in U.S. 

Nat. Herb.). 

~ Carduus pulcherrimus sp. nov. 

Biennial. Stem about 4.dm. high, very leafy, grayish-tomentose, 
especially when young, angled: lower leaves 1-1.5 dm. long, ob- 
lanceolate in outline, short-petioled, pinnately divided, bright green 
and glabrate above, densely white-tomentose beneath ; segments 
lanceolate or triangular, lobed and toothed with slender spines 3-5 
mm. long ; the upper leaves similar, sessile and half clasping : heads 
2.5—3 cm. high, 2.5—4 cm. broad: outer bracts lanceolate with a 
narrow glandular ridge, slightly floccose, tipped with yellow spines 
about 5—7 mm long ; the innermost narrowly lanceolate and with 
long-attenuate tips : flowers rose-colored. 

In habit this species resembles most S. uxdulatus and S. 
ochrocentrus, but has smaller heads, narrower bracts and narrower 
glandular ridge. It is perhaps intermediate between those species 

and C. canovirens, from which latter it is easily distinguished by 
the dense tomentum on the lower surface of the leaves. It grows 
in open woods, etc., at an altitude of about 2500 m. 

Wvomine : Headwaters of Clear Creek and Crazy Woman 
River, 1900, F. Tweedy, 3048 (type); Medicine Bow, 1898, 
Elias Nelson, 4396. 

’ Carduus oblanceolatus sp. nov. 7 
Apparently perennial. Stem rather slender, 3-6 dm. high, aly 

most terete, densely white-tomentose: lower leaves about 1 dm. 
long, oblanceolate, thick, short-petioled, merely spinulose-dentate 
or rarely with a few triangular lobes, loosely floccose above, 
densely white-tomentose beneath, spines slender, 2-5 mm. long; 
upper leaves lanceolate, sessile and half clasping : heads 1-3, cam 
panulate, 3-3.5 cm. high, 1.5-2.5 cm. broad: bracts slightly floc- 
cose at first, with a narrow glandular dorsal ridge, the outer ovate- 
lanceolate, the middle lanceolate, with a slender divergent spine, 
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3-5 mm. long, the innermost long-attenuate, unarmed: flowers 
rose-colored. 

This species is nearest related to C. Hlodmanii, differing in the 
more simple habit, the smaller, thicker, not pinnatifid leaves and 
shorter and weaker spines. From C. altissimus it differs in the 

_ denser tomentum, the simple habit, the narrower and fewer bracts 
and their narrower dorsal ridges. 

Cotorano: Twin Lakes, 1896, Fred. Clements, 385 (type). 

“ Agoseris arachnoidea sp. nov. 
Perennial with a tap-root, more or less floccose throughout. 

Leaves 1.5—2 dm. long, more or less runcinate-lobed, oblanceolate 
in outline, long-attenuate at the apex, densely floccose when young, 
more glabrate in age: scape 1.5-4 dm. high, densely woolly above, 
less so below: head 2~2.5 cm. high, 1.5-2 cm. broad: bracts in 
about 3 series, linear-lanceolate, long-attenuate, the inner one-third 
longer than the outer: flowers at least in age rose-purple : beak 
of the achenes fully as long as the body. 

Perhaps nearest related to A. aurantiaca but differing in the 
larger heads, the dense pubescence and the lighter flowers. It 
grows in meadows at an altitude of 2000-2800 m. 

Cotorapo: Gray-Back Mining Camp, 1900, Rydberg & 
Vreeland, 5553 (type); La Veta, 1896, Fred. Clements, 167. . 

v Agoseris pubescens sp. nov. 

Perennial with a tap-root and short branching caudex. Leaves 
narrowly oblanceolate, about 1 dm. long, .5—1 cm. wide, acuminate, 
slightly glaucous but even in age villous-pubescent : scape 1.5—-2 
dm. high, sparingly villous: involucre about 2 cm. high and 1.5 
cm. wide, villous and somewhat viscid: bracts with a dark 
median line and sometimes tinged with purple, the outer ones 
Ovate-lanceolate, about 2% the length of the linear-lanceolate 
long-acuminate inner ones: flowers lemon-yellow, the outer stri- 
ate or tinged with purple: beaks of the achenes short and striate 
throughout. 

This species is nearest related to A. glauca and A. scorzonerae- 
Solia but differs in being very pubescent. It grows in moist 
meadows at an altitude of 2000-2500 m. 

_ Wyomine: Big Horn Mountains, Sheridan County, 1899, F. 

Tweedy, 2055 (type); Buffalo Fork, 1897, 578; Amethyst Creek, 

1899, Aven & Elias Nelson, 5769 (in part). 
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Taraxacum Alaskanum sp. nov. 

A low delicate plant with perennial root: leaves linear-oblan- 
ceolate in outline, 3-5 cm. long, deeply runcinate-pinnatifid with 
triangular retrorse lobes: scape 4-5 cm. high: involucre cam- 
panuate, 10-12 mm. high, 6-8 mm. broad: bracts fuscous, not 

corniculate ; the inner linear-lanceolate, long-acuminate ; the outer 

scarcely half as long, lanceolate, spreading or somewhat reflexed: 

achenes brownish, spinulose-muricate above, fusiform, 4 mm. long. 

This in size and habit most resembles 7. scopulorum, but is 

easily distinguished by its triangular acute lobes. It was found 

‘‘on steep side bank facing the ocean.” 

ALAsKA: Pt. Barrow, 1898, Mclhenny. 

- Crepis glaucella sp. nov. 

Perennial with a slender tap-root. Stem slender, about 3 dm. 
high, glabrous and shining: basal leaves glabrous and shining, 
somewhat glaucous, thin, 5-10 cm. long; blades oblanceolate, 
acute at the apex, tapering downward into a more or less winged 
petiole, remotely sinuate-dentate with divaricate or retrorse short 
teeth or entire; stem-leaves 1-2, much reduced, 1—2 cm. long, 
linear or nearly so: heads 1-4, on slender branches: involucre 
turbinate, about 1 cm. high and 6-8 mm. wide, sparingly hirsute; 

bracts linear-lanceolate, acuminate : achenes brown, 10-striate, gla- 
brous: pappus white. 

This species is nearest related to C. g/auca but differs in the 
smaller, narrower, longer-petioled leaves and hirsute involucre. 

Wyominc: Pacific Creek, 1897, F. Tweedy, 603. 

HIERACIUM MACRANTHUM Nutt. Trans. Am. Phil. Soc. II. '7: 44° 

1840 

Ffieracium umbellatum Hook. Fl. Bor. Am. 1: 300, in part; 
Rydb. Mem. N. Y. Bot. Garden 1: 463, mainly. Not L. 

The plant of the Rocky Mountain region which has been ae 
ferred to H. umbellatum and sometimes to H. Canadense is quite — 
distinct from both. The leaves are usually broader than in the — 
first but narrower than in the second and the heads are usually — 
fewer than in either. The best character by which to distinguish 
it is, however, the pubescence. The leaves are densely puberu- . 

lent and decidedly scabrous-ciliolate on the margins. The upper 
portion of the stem and the branches of the inflorescence are als° = 
scabrous-puberulent. | e 



RYDBERG : STUDIES ON THE Rocky Mountain Ftora 613 

FT, macranthum ranges from Wyoming and Washington north- 
ward to subarctic America. It apparently also extends eastward 
to the upper Mississippi River (Nicollet’s specimens seem to be- 
long here) and therefore may be Schweinitz’ H. scaberrimum, 
which has been referred to H. wmbellatum and H. Canadense. I 
have not seen Schweinitz’ original description and can not venture 
an opinion. Nuttall’s name belongs to the plant without any 
doubt. 

~Hieracium Columbianum sp. nov. 

Perennial. Stem about 6 dm. high, terete, more or less tinged 
with purple, more or less white- or yellowish-hirsute below, gla- 
brous or puberulent above : lower leaves oblanceolate, 8—1o cm. 
long, light green and somewhat glaucous beneath, usually more — 
or less silky-hirsute, sinuately dentate, acute; the middle leaves 
lanceolate or ovate-lanceolate with rounded or obtuse base, sessile, 
more glabrate ; the uppermost much reduced and _ bract-like : in- 
florescence corymbose-cymose, small and contracted : heads 2-6, 

_ 12-15 mm. high: bracts lanceolate, unequal and more or less im- 
bricated, dark, puberulent when young, glabrous in age: pappus 
very light brownish. 

This species is nearly related to H. Canadense and H. umbel- 
latum, but differs from both in the long hairs of the lower part of 
the plant. The leaves are thin as in H. Canadense but narrower 
and the heads are fewer. It grows in low ground at an altitude 

of about 600 m. 
IpaHo: Priest River Valley, 1900, D. 7. MacDougal, 109 

(type) ; cafions near Farmington Landing, 1892, Sandberg, Mac- 
Dougal & Heller, 573. 



Still further Notes on the Agrimonies 

By EuGENE P. BICKNELI. 

It.so happens that only now, some months after its publica- 

tion, have I read in this journal Dr. Robinson’s defense of his ex- 

pressed views as to the names which should be used in our group 

of agrimonies. Lest silence should be taken as giving assent, some 

further words may here be said touching the nomenclatorial dis- 

turbance which has developed around these modest plants. Let 

not the time-honored name of their genus bear any such irreverent 

modification as one of our British friends has ventured to sug- 

gest (James Britten, Journal of Botany, 39: 152). It is not easy 

to discern any important reason why the discussion should be 

modeled too sharply after a salient character of the plants them- 

selves which, after all, are provided with hooked prickles only in 

the beneficent way of nature. The third paper of the discussion 

is stripped of all such armament and the reply it must elicit here 

gladly follows its graceful lead. Nevertheless, a wide divergence 

of view on the points at issue must still be expressed. 
Happily, the number of propositions at first in dispute are 

already reduced since he has frankly admitted that the names 

newly adopted for two of our species were incorrectly taken up.* 
But it should not be left unsaid that the names since adopted for — 

these mistakenly substituted ones are equally ineligible for current 

use inasmuch as they cannot justly be made to supplant the names 
by which the plants in question were earlier distinguished. 

The matters remaining in dispute are primarily these: (1) The 
right application of the name Agrimonia striata Michx. (2) The 
identity of A. Brittoniana with A. pilosa Ledeb. (3) The identity — 

of A. hirsuta Muhl. (4) The status of distinctive names of i 
first used in a varietal sense. a 

1. Dr. Robinson argues that the 4. striata Michx. is the — 
same as my A. Brittoniana, basing his contention on the orig- 

* Agrimonia platycarpa Wallr. for A. mollis Britton, and A. microcarpa Wallr. for | s 
A. striata Michx, (A. glabra Muhl.). 

514 
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inal description of the plant and on one of the specimens on the 

existing sheet of A. striata in the Michaux herbarium. Of the 

original description it may at once be said that it applies better to 

A. Brittoniana than to any other one of our species. A moment's 

thought, however, will show that this essential agreement is in 

itself quite inconclusive. If there were no such plant as 4. Brit- 

toniana the description would unquestionably be held to apply 

with sufficient exactness to several of our species and, as a matter 

of fact, was so held during the long period within which 4. 

Brittoniana remained undistinguished. The description is, in fact, 

almost generic, and specimens of A. hirsuta (Muhl.), A. glabra 

(Muhl.) and A. mollis Britton may be compared character by 

character with the description.and be found to come sufficiently 

within it. It cannot be claimed therefore that Michaux’s descrip- 

tion is in itself so thorough-going as to exclude all but a single 

one of several critically similar species. But even assuming that 

it was principally derived from a specimen of the plant now known 

as A. Brittoniana, Michaux’s name would still be unavailable. 

The existing sheet of A. striata in the Michaux herbarium at 

Paris shows that the species as originally put forth was a com- 

posite one. Upon the sheet are two'distinct plants both labeled A, 

striata, one being A. Brittoniana, the other A. glabra (Muhl.). It 

is, of course, well-established practice that the first critical student 

of a mixed species has the privilege of restricting the original 

name and applying it definitively to either of the two or more 

component plants. In this case of the composite A. striata Michx. 

_ this was long ago done, and in no uncertain way, by Dr. Gray. 

The name A. sériata was thus carefully limited by him to that part 

of the original .A. s¢riata later distinguished by Muhlenberg as A, 

Eupatoria glabra. 1 cannot see how this long-standing disposition 

of the matter can now be reversed, even though the balance of 

probabilities—certainties in this case are now quite beyond our 

reach—should favor the view that, possibly with better reason, 

Dr. Gray might have restricted the name A. striata to that one of 

the component specimens other than the one he chose. For his 

Own reasons which may well have been, and doubtless were, bet- 

ter than we can now know, he did so limit the name, at his right 

was, and in unmistakable terms. Other material of which we now 
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know nothing may well have been available to him at that time to 
influence his determination, at any rate any amount of argument 
as to what might, could, would or should have been done can be 
of no avail as against what actually was done, and on matters of 
that kind we may well hesitate to attack the wisdom of Dr. Gray. 

In attempting to correlate an actual. specimen of a plant 
with a written description there is always a very natural tendency 
to read into the words of the description the particular characters 
of the specimen seeking determination. Descriptive terms must 
necessarily be more or less elastic owing to the great variability 
in the characters of organic beings and it is well, therefore, al- 

ways to guard against a too formal understanding of such terms 
or to attach to them an adequacy which nature itself is certain to 
repudiate. It follows that a very brief description of a plant . 
which may be quite sufficient in the case of a monotypic species is 
very apt to be found to be little more than generic if the species 
finally proves to be only one of a closely related group. The 
description of A. striata Michx. is, as already shown, a case in 

_ point. Contrariwise, in the case of the plant A. glabra (Muhl.) 

which forms part of the type of A. striata Michx., it will not do to 
insist too strongly on the character of ‘‘slobular fruit,’ a term 

which wholly fails to cover the great variability in the fruit of this 
species, At full maturity its fruit is often perfectly graduated to 
the base—fairly turbinate on a not too narrow understanding of 
that term—which may on may not be somewhat curved, the vety 
character from which Wallroth derived the specific name rostellata. 
So, too, the fruit becomes definitely reflexed, if less conspicuously 

so than in A. Brittoniana, and in some of its variations may well 
be described as sulcate and crowned by the bristles just as is 
called for by Michaux’s description. It may be said further that 
A. Brittonianais by no means always so sharply distinguished in its 
characters as to be readily separable from specimens of A. hirsula ae 
or A. mollis, and specimens occur which need careful discrimina- ae 
tion in order to be confidently distinguished. ee 

In discussing 4, Brittoniana Dr. Robinson has more than once 

referred to the “first mentioned type,” a phrase absolutely without 2 : 

meaning when applied to a species of which an exclusive type aS 
been set apart. It so happens that the plant thus referred to waS 
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somewhat ambiguous and took first place in the list of specimens 

examined only for the purpose of showing continuity in the range 

indicated. 

2. It is, of course, quite possible that Dr. Robinson may be 

right in his contention that my A. Srittoniana is identical with the 

A, pilosa Ledeb. of Continental Europe, but his later reference to 

the matter seems to imply some recession from his earlier confi- 

dence in his position, and to my own mind the balance of proba- 

bilities is quite against this view. It is clear that the question must 

remain an open one subject to final settlement only by further 

critical study. 

3. I have already given in detail the reasons which establish 

conclusively the identity of Muhlenberg’s A. Eupatoria /ursuta. 

These reasons are made to appear all the more cogent from Dr. 

Robinson’s later support of his dissenting view which finally rests 

alone on the purely fanciful supposition that the plant may have 

‘been a more hairy form of his A. Eupatoria glabra. The latter 

species does indeed, in rare cases, become somewhat hairy, but to 

suppose that this unusual state of the plant was regarded by 

Muhlenberg as its primary type is wholly untenable. Moreover — 

A, glabra never approaches in hairiness the true 4. Eupatoria of 

which Muhlenberg’s /crsuta is made a variety. It is absurdly 

beyond reason to contend that so astute a botanist as Muhlenberg 

would make a variety Airsuta of a plant far less hairy than its parent 

type. ; 

The essential thing in regard to Muhlenberg’s 4. Eupatoria 

hirsuta is that it recognizes the capital fact that the common 

American plant, by Muhlenberg so considered, was distinct from 

the European. For the purpose of the present use of Muhlen- 

berg’s name it matters not at all whether its original use was for 

a particular one of several species, as we have since learned to © 

understand them, or was more general in its application. The 

Name was given to confer a merited distinction on a common 

American plant, whether exclusively or only in part to the par- 

ticular species to which I have restricted it, is not of the least 

present consequence. 
The position that a distinctive name for a new species, because — 

first used as a varietal designation, should be denied any future 
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recognition, involves a disregard of the simplest principles of 

justice that, in the nature of the case, can never receive any right 

following. That a moral principle should fall because of incon- 

venience in applying it, is a proposition hopelessly shut out from 

any justification. The moral flaw would instantly appear if in 

to-day’s practice a plant described by one author as a variety 

should be by a promptly succeeding author claimed as a species 

under a different name. Even on the most irresponsible utili- 

tarian grounds it may be seriously doubted whether the ad- 
vantages claimed for the practice advocated would not be far 

outweighed by its subversion of much accepted nomenclature. 
In conclusion it may be reiterated that, in the course of this 

discussion, nothing has been brought forward which at all justifies 

the displacement of any of the names adopted in my review of the 
American species of this troublesome genus. 



Dacryopsis Ellisiana Massee 
By GEORGE MASSEE 

In Mr. Durand’s interesting researches on the genus Ho/waya 

Sacc., which appeared in the June number of this journal, the 

author has clearly proved that Ho/waya gigantea Durand has a 
conidial form. This conidial form Durand calls Coryne Eliisi Berk. 

Some years agol gave a full diagnosis * of Coryne Elhsi 

Berk., drawn up from the type specimen, and discovering that it 

was a Basidiomycete, named it Dacryopsis Ellisiana. 

Arguing from the material Durand supposed to be Coryne 

Elisa Berk., this author remarks as follows: ‘‘ The matter was 

further greatly complicated when Massee, in 1894, described the 

type of Coryne Ellisit, making it one of the types of a new genus 

of the Basidiomycetes, called Dacryopsis.”’ 
I have again examined Berkeley’s type and find that my 

previous description is correct. The plant resembles a little stout- 

handled drumstick. The head for some time consists of very 

slender conidiophores bearing very minute conidia ; at a later stage 
bifurcate basidia also appear in the head. 

The explanation is quite simple. The Coryne Ellisii of Durand 
is not the Coryne Ellisii of Berkeley. Why Durand has made 

such a mistake I am not able to say. The type specimen of 
Coryne Ellisii Berk. is in excellent condition, and I have sent a 

fragment of it to Mr. Durand. 
I observe that the specimen in Ellis, N. Amer. Fung. 1383, 

called “Coryne Ellisii Berk. (=Stilbum giganteum Pk.),” although 

Superficially resembling Coryne Ellisii Berk., is in reality a very 

different fungus, and probably illustrates what Durand has been 

dealing with and who, like Burt in his paper, ‘‘ Is there a Basidi- 

omycetous stage in the life history of some Ascomycetes,” had 

been misled by accepting the specimen in the exsiccati quoted 

above as representing the species described by Berkeley. 
The above account illustrates the value of a type-specimen, 

7. ¢., the actual specimen on which the species was founded, and 

Not another specimen supposed to represent the same species. It 

urther illustrates the advisability of being quite certain about 

your species before venturing to indicate mistakes made by others. 

* Jour. Myc. 6: 181, p/. 7. f. zg-2z. 1891. 
519 



Index to recent Literature relating to American Botany 

Allen, C. E. On the Originand Nature of the Middle Lamella. Bot. 

Gaz. 32: 1-34. 24 Jl. 1901. 

Arthur, J.C. Damping off of Beets in the Field. Ann. Rep. Indiana 

Agric. Exper. Sta. 13: 15, 16. F. rgot. 

Arthur, J.C. Formalin and Hot Water as Preventives of Loose Smut 

of Wheat. Ann. Rep. Indiana Agric. Exper. Sta. 13: 17-24. F. 

1gol. 

Arthur, J. C. The Asparagus Rust. Ann. Rep. Indiana Agric. 

Exper. Sta. 13: 10-14. fF. 1gor. 

Arthur, J. C. & Holway, E. W. D. Descriptions of American 

Uredineae, III. Bull. Lab. Nat. Hist. State Univ. Iowa, 5: 171- 
193. pl. I-g. & f. 1-5. My. 1901. 

Arthur, J. C. & Holway E. W.D. Violet Rusts of North America. 

Minn. Bot. Stud. 2: 631-642. ~/. 47. 20 Jl. 1901. 

Ashe, W. W. New North American Plants—Some new Species of 

Crataegus. Bull, N. C. Agric. Exper. Sta. 175: rog-114. Au. 
1900. 
Includes twenty-one species from eastern America. 

Ashe, W. W. Notes on some dichotomous Panicums. Bull. N. C. 
Agric. Exper. Sta. 175: 115, 116. Au. rgoo. ; 
Includes eight species from eastern America. 

Bennett, A. Notes on Potamogeton. Jour. Bot. 39: 198-201. Je: 
1gol. 

Britten, J. Bibliographical Notes. XXVIII.—Periodical Publica- 

tions. Jour. Bot. 39: Jl. rgor. 

Britton, N. L. Thomas Conrad Porter. Bull. Torr. Club, 28: 369- 
373- Portrait. Jl. 1901. 

Bolley, H. L. & Waldron, L. R. A preliminary List of the Spee 
phyta, seed-bearing Plants of North Dakota. Bull. N. D. Agtic- 
Exper. Sta. 46: 591-681. D. 1900. 

Bryhn, N. Scapania Evansii n. sp. Bryologist, 4: 45, 46: ji. 
IgoI. : 

Butters, F. K. A preliminary List of the Minnesota Xylariaceae. — 
Minn. Bot. Stud. 2: 563-568. 20 Jl. 1gor. | 

520 



INDEX TO RECENT LITERATURE §21 

Campbell, R. Additional Notes on the Flora of Cap-a-l’Aigle. Can. 

Rec. Sci. 8: 281-295. Ja. Igo01. 

Cannon, W. A. The Anatomy of Phoradendron villosum Nutt. Bull. 

Torr. Club, 28: 374-390. pl. 27, 28. Jl. 1go1. 

Chamberlain, C. J. Methods in Plant Histology; 8vo. 1-159. 

jf. 1-74. Chicago, 1got. 

Clute, W. N. Use of Fern Names. Bot. Gaz. 31: 446, 447. 20 Je. 

Igol. 

Cockerell, T. D. A. Potamogeton polygonifolius in Newfoundland. 

Bot. Gaz. 32: 58-60. 24 Jl. 1901. 

Copeland, E. B. Studies on the Geotropism of Stems. Bot. Gaz. 

31: 410-422. f. I-37. 20 Je. 1901. 

Fairchild, D.G. Notes of Travel, VI. The Botanical Institute of 

Netherlands India. Bot. Gaz. 31: 423-425. 20 Je. Igor. . 

Fanning, M. G. Observations on the Algae of the St. Paul City 

Water. Minn. Bot. Stud. 2: 609-618. A/. 44-46. 20 Jl. Igot. 

Fischer, A. Die Bakterienkrankheiten der Pflanzen. Antwort an 

Hernn Dr. Erwin F. Smith. Centralbl. Bakteriologie, Parasiten- 

kunde und Infektionskrankheiten, 5: 279-287. 1899. 

Flahault, C. A Project for Phytogeographic Nomenclature. Bull. 

Torr. Club, 28: 391-409. Jl. 1901. 
Translation of a paper read at the International Botanical Congress, Paris, October, 

1900. 

Freeman, E. M. A preliminary List of Minnesota Uredineae. Minn. 

Bot. Stud. 2: 537-560. p/. 72. 20 Jl. 1901. . 

Ganong, W. F. A laboratory Course in Plant Physiology. 8vo. 

1-147. f. 1-375. New York, 1got. : 

Ganong, W. F. The Cardinal Principles of Morphology. Bot. Gaz. 

31: 426-434. 20 Je. 1901. 

Grout, A. J. Céimacium Web. & Mohr, Iter. Suec. 96. 1804. Bry- 

Ologist, 4.52-55. Jl. rgoz.  [Hllust.] © 

Grout, A. J. Two new varieties of Brachythectum. Bryologist, 4: 

48. Jl. gor. [Illust.] | : 
Brachythecium rivulare laxum and B. collinum Holsingeri Grout. 

Hall, H.M. Studies on California Plants, I. Bot. Gaz. 31: 388-393. 

pl. To. 20 Je. 1901. 
Two new species in Frasera and Gilia. 

Harris, C.W. Lichens—Ceraria. Bryologist, 4: 41-45. Jl. tgor. 

[Iust. ] 



522 InDEx To REcEeNT LITERATURE 

Heller, A. A. Thomas Conrad Porter. Plant World, 4: 130, 131. 

M8. WN 390% 

Holzinger, J. M. A green Zriliium. Plant World, 4: 132. pd Q. 

Jl. 1901. 

Humphrey, H. B. Observations on Gigartina exasperata Harv. Minn. 

Bot. Stud. 2: 601-608. f/7. 42. 20 Jl. Igor. 

Irish, H.C. Garden Beans cultivated as Esculents. Rep. Mo. Bot. 

Garden, 12: 81-165. p/. 38-47. Igol. 

Lange, D. The, Revegetation of Trestle Island. Minn. Bot. Stud. 

2: 621-630. 20 Jl. 1901. 

Life, A.C. The Tuber-like Rootlets of Cycas revoluta. Bot. Gaz. 
31: 265-271. f. 7-ro. 15 Ap. 1901. 

Lyon, H. L. Observations on the Embryogeny of Me/wmbo. Minn. 

Bot. Stud. 2: 643-655. ‘p/. 48-50. 20 Jl. 1gor. 

MacMillan, C. The Growth Periodicity of the Potato Tuber. Bull. 
Minn. Acad. Nat. Sci. 3: 355-362. gor. 

Macoun, J. M. Contributions to Canadian Botany. XIV. Ottawa 
Nat. 15: 71-79. 1 Je. 1901. 

Maxon, W. R. Polypodium hesperium, A new Fern from Western 
North America. Proc. Biol. Soc. Washington, 13: 199, 200. 21 
D. 1900. 

Meehan, T. Afvos tuberosa. Meehan’s Monthly, 11: 81, 82. fi. 6. 
Je. 1901. 

Mohr, C. Plant Life of Alabama. An Account of the Distribution, 
Modes of Association, and Adaptations of the Flora of Alabama, 
together with a systematic Catalogue of the Plants growing in the - 

State. Contr. U. S. Nat. Herb. 6: I-g21. pl. r-77. 31 Jl. 1901: 
Includes several new species. 

Nelson, A. Contributions from the Rocky Mountain Herbarium. IL 
Bot. Gaz. 31: 394-409. 20 Je. 1901. 
New species in Parose’ a, Petalostemon, Gentiana, Polemonium, Oonopsts, a 

torium, Coleosanthus, Kuhnia (4), Lacinaria (2) and Arnica (4). a 
Niedenzu, F. De Genere Brysonima. Arbeit aus dem. bot. Inst. kgl- : 

Lyceum Hosianum, in Braunsberg, Ostpreussen. 1-47. 4to. Brauns- | 
berg. 20 Je. rgor. 

Pierce, N. B. Walnut bacteriosis. Bot. Gaz. 31: 272, 273-29 Ap. 
Igol. ee 
Pseudomonas juglandis, new species, hs ee 

Pollard, C.L. The Rochester Code Bot. Gaz. gi: 285; 286. 15 
Ap. Igo1. . 



INDEX TO RECENT LITERATURE 523 

Preston, C. E. Structural Studies on Southwestern Cactaceae. Bot. 

Gaz. 32: 35-55. f. 1-9. 24 Jl. 1901. 

Rehder, A. Note on Basilima and Schizonotus of Rafinesque. Bot. 

Gaz. 32: 56-58. 24 Jl. 1gor. 

Rendle, A. B. A new Philodendron. Journ. Bot. 39. Au. 1901. 
Philodendron crassum Rendle, a plant cultivated in England, supposed to have been 

brought from Brazil. 

Rolfs, P. H. Florida Lichens. Trans. St. Louis Acad. Sci. 11: 25- 

39. 16 Mr. rgot. 
List of 176 species. 

Sargent, C.S. New or little-known North American Trees. III. 
Bot. Gaz. 31: 217-240. 15 Ap. 1gol. 
New species in Crataegus (12), Betula and Cupressus. 

Saunders, D. A. A new species of A/aria. Minn. Bot. Stud. 2: 
561-562. p/. 37. 20 Jl. 1901. 
A. curtipes from California. 

Schaffner, J. H. A Contribution to the Life History and Cytology of 
Erythronium. Bot. Gaz. 31: 369-387. pl. 4-9. 20 Je. Igot. 

Shear, C. L. Our Puffballs.—IV. Plant World, 4: 124-127. /. 2. 
Jl. 1901. 

Compiled desctiptions of Zy/ostoma and Geaster. 

Sheldon, E. P. Preliminary notes on the Epinasty and Hyponasty of 

Rhaphanus Cotyledons. Bull. Minn. Acad. Nat. Sci. 3: 362-369. 

TgoT. 

Sherborn, C. D., & Woodward, B. B. The Dates of Humboldt and 

Bonpland’s ‘‘ Voyage.’’ Jour. Bot. 39: 202-205. Je. 1gor. 

Shimek, B. Addenda to the Flora of Lyon County (Iowa). Bull. 

Lab. Nat. Hist. State Univ. Iowa, 5: 215, 216. My. 1got. 

Smith, E.F. Are there Bacterial Diseases of Plants? A Consideration 

of some Statements in Dr. Alfred Fischer’s Vorlesungen uber 

Bakterien. Centralbl. Bakteriologie, Parasitenkunde und Infections- 

krankheiten, 5: 271-278. 1899. 

Smith, E.F. Dr. Alfred Fischer in the Réle of Pathologist. Cen- 

tralbl. Bakteriologie, Parasitenkunde und Infektionskrankheiten, 5: 

810-817. 1899. 

Smith, E. F. Entgegnung auf Alfred Fischer’s ‘‘ Antwort ’” in Betreff 

der Existenz von durch Bakterien verursachten Pflanzenkrankheiten. 

Centralbl. Bakteriologie, Parasitenkunde und Infektionskrankheiten, 

7: 88-199. p/. 7-17. 1901. 



524 INDEX TO RECENT LITERATURE 

Thaxter, R. Preliminary Diagnoses of New Species of Laboulbenia- — 

ceae.—IV. Proc. Amer. Acad. Arts and Sci. 37: 21-45. Je. 190]. — 
New species in Lumonoicomyces (gen. nov.) (2), Monoicomyces (3), Euhaplomyces 

(gen. nov.), Hucanthomyces, Dichomyces (5), Peyritschiella, Chitonomyces {5), 

Dioicomyces (gen. nov.) (3), Teratomyces (3), Acompsomyces (gen. nov.), Sticho- - 
myces (gen. nov.), Rhachomyces (3), Sphaleromyces (3), Corethromyces (2), Cerato- 
myces (5), and Katinomyces (gen. nov. ). 

Townsend, C. 0. The Effect of Hydrocyanic Acid Gas upon Grains 
and other Seeds. Bot. Gaz. 31: 241-264..f. 7-6. 15 Ap. Igol. 

Trelease, W. A Pacific Slope Palmetto. Rep. Mo. Bot. Garden, 
12: 79, 80. p/. 35-377. 16 Ap. 1got. 
S. Uresana from Sonora, : 

Wheeler, W. A. A Contribution to the Knowledge ot the Flora of 
the Red River Valley in Minnesota. Minn. Bot. Stud. 2: 569-600. 
pl, 34-41. 20 Jl. Igor. 

Wheeler, W. A. Notes on some Plants of Isle Royale. Minn. Bot. 
Stud. 2: 619, 620. 20 Jl. rgor. 

White, D. Some Palaeobotanical Aspects of the Upper Palaeozoic in _ 
Nova Scotia. Can. Rec. Sci. 8: 271-280. Ja. 1901. 3 



Crus, 28. tL. Torr. Bor. 

8
 : 

: 
:
 

: 

|
 a
 

= B
 



tS 
S
L
O
P
 

Migs 
if 

o
e
 

3
 

z
 

Bot. Crus, 28. Butt. Torr. 



PUBLICATIONS BY OFFICERS AND STUDENTS OF THE DEPART- 
MENT OF BOTANY, COLUMBIA UNIVERSITY 

1. MEMOIRS OF THE DEPARTMENT : 

Vol. 1. A Monograph of the North American Species of the Genus 
Polygonum (1895). By John Kunkel Small, Fellow in Botany, 1893- 
1895 ; Curator of the Herbarium, 1895-1898. 

Quarto, 178 pages, 84 plates. Price $6.00. 
Vol. 2. A Monograph of the North American Potentilleae (1898). 

By Per Axel Rydberg, Fellow in Botany, 1896-7. 
Quarto, 224 pages, 112 plates. Price $6.00. 

2. CONTRIBUTIONS FROM THE DEPARTMENT: 
Vol. 1. Nos. 1-25. 1886-1892. Price $5.00. 
Vol. 2. Nos, 26-50. 1892-1894. Price $5.00. 
Vil. 3. Nos. 51-75. 1894-1895. Price $5.00. 
Vol. 4. Nos. 76-100. 1895-1896. Price $5.00. 
Vol. 5. Nos. 101-125, 1896-1897. Price $5.00. 
Vol. 6. Nos. 126-150, 1897-1898. Price $5.00. 
Vol. 7. Nos. 151-175. 1898-1901. Price $5.00. 
Vol. 8. Nos 176-. 1g01~(current), 

List of separate numbers available on application. 

3. A Text-book of General Lichenology (1896). By Albert 
Schneider, Fellow in Botany, 1895-1896. 

Octavo, 230 pages, 76 plates. Price $4.25 (cloth) ; $3.80 (paper). 
Published by Willard N. Clute & Co. Binghamton, N. Y 

The Department invites propositions relative to exchanges of her- 
barium material for any of the above named publications. Address 
Professor L. M. Underwood, Columbia University, N. Y. City. 

4. An Illustrated Flora of the Northern United States, Canada, and 
the British Possessions from Newfoundland to the Parallel of the 
Southern Boundary of Virginia, and from the Atlantic Ocean westward 
to the 102d Meridian (1896-1898). By Nathaniel Lord Britton, Profes- 
sor of Botany, 1891-1896 ; Emeritus Professor 1896-, and Hon. Addi- 
son Brown. 

Three volumes, royal octavo. Vol. 1, 612 pages; Vol. 2 642 
pages; Vol. 3, 588 pages; 4162 figures in the text, illustrating every 
species described. 

Published by Charles Scribner’s Sons, New York. Price, in cloth, 
$9.00 for the three volumes; with the indexes and keys bound separ- 
ately, $10.00. 

5- Our Native Ferns and their Allies. (Sixth Edition) 1900. By 
Lucien Marcus Underwood, Professor of Botany, 1896-. 

Duodecimo, 158 pages, 35 figures. Published by Henry Holt & 
Co. New York. Price $1.00. 

6 Moulds, Mildews, and Mushrooms. By Lucien Marcus Under- 
wood, Professor of Botany, 1896-. 

Duodecimo, 236 pages, 10 plates. Published by Henry Holt & 
Co. Price $1.50. 

7. A Text-book of General Botany (1897). By Carlton Clarence 
Curtis, Assistant in Botany, 1892-1895 ; Tutor in Botany, 1895-- 

Octavo, 360 pages; 87 illustrations Published by Longmans, 
Green & Co. New York. Price $3.00. 



UNDERWOOD’S 

Moulds, Mildews and Mushrooms. 
A Guide to the Systematic Study of the Fungi and Mycetozca and their 

Literature. Illustrated with ten heliotype plates one colored. By 

Lucien M. UNDERWOOD. 

12mo. Pp. 236. Price $1.50 ez. 

Contains synopses of the genera of fleshy and parasitic fungi, with 

historical sketch of the study of mycology in America, and copious 

references to the literature of the subject. 
Sufficiently technical for accuracy, but intended to enable the 

novice to recognize the systematic position of the ordinary fungi of 

fields and woods. Particular attention is paid to the edible species. 

HENRY HOLT & Coa., 
29 West 23d Street, NEW YORK. 

Back numbers of the eee OF THE TORREY BOTANICAL 
CLuB wanted to complete files, as follows: 
Vol. 7 (1880) Nos. 1, 9. Vol. 14 (1887) Nos. 1, 2. 
Vol. 8 (1881) Nos. 2, 10, 11. - Vol. 15 (1888) any numbers. 
Vol, 9 (1882) Nos. ¢, 5. Vol 16 (1889) Nos. 3,4. 
Vol. 11 (1884) Nos. 1, 2, 3 Vol. 17 (1890) Nos.(4 8, 9, 10, 12. 
Vol. 12 (1885) Nos. 1, 2, 3. Vol. 18 (1891) No. 1. 

Contributions of duplicate numbers requested of members of the Club. Other 
possessing numbers invited to state prices, 

ADDRESS TORREY BOTANICAL CLUB, 
CoLumsBia UNivEeRSITY, NEw YORK CITY: 

— 

The Flora of the Palouse Region. 
By CHar.es V. Piper and R. Kent BEArtrIE. 

Containing descriptions of all the Spermatophytes and Pteridophytes known to poe 
within twenty-one miles of Pullman, Washington, including a 

number of new species. 

Paper, 216 pages. Price, 65 Cents, postpaid. 
PUBLISHED BY THE 

Washington Agricultural College and School of Science, 
PULLMAN, WASH. 



WET AND DRY 

Cryptogamic and Phaenogamic 
PLANT MATERIAL 

collected and preserved especially 
FOR CLASS sTuUpy. 

Microscopes, Lenses, Cover Glasses and Slides, Forceps, Scalpels and Needles. 
“Laboratory Note Book” of high grade Drawing Paper with alternate blank 

and ruled pages. Glassware, Stains, Mounting Paper, etc. 

Cambridge Botanical Supply Co., 
CAMBRIDGE, MASS. 

Everything ‘Useful to Botanists. 

Living Plants and Their Properties = 
By Pror. J. C. ARTHUR, Purdue University, and 

Pror. D. T. MacDoucat, Redford Park, New York ¢ ity. 
Atimely book of 12 chapters dealing with the special senses of plants, development of irrita- 

bility, compass plants, sensitive plants, effects of cold, growth of leaves, significance of color, com- 
Parison of plants and animals, etc., in a non-technical manner. Original illustrations, interesting, comprehensive and thoroughly modern. Printed on enamelled paper, 30 illustrations, 242 +8 pages, marginal] sub-titles. Handsomely bound in cloth Postpaid, $1 2s. 

Send orders to Dr. D. T. MacDovaeat, Bedford Park, New York City, orto Morris anp Wit- son, University Book Store, Minneapolis, Minn. 

COMMENTS. 
It is a collection of delightfully written essays on certain of the moré important and interesting features of li ving plants in the broadest sense. The facts set forth are in all cases the latest results of investigationin the various lines, and the language is simple and non-technical.— P/ant World. 
The book will make an admirable addition to the scientific alcove of every pttlic library.—Prof. C. E. Bzssry. 
It is an interesting volume to all who care to know what science has recently discovered in the 

physiology and pathology of the vegetable kingdom.—New Vork World. 

A Text-Book of General Lichenology 
With Descriptions and Figures of the Genera Occurring in the Northeastern 

United States. 

By ALBERT SCHNEIDER, M. S., M.D. 
The only modern work on North American Lichens, including a discussion of their 

Morphology and Physiology, with a special reference to the phenomena of symbiosis. 
Large octavo, 230 pages, 76 full-page plates. Price in paper, net, $3.80; in cloth, 

$4.25. Sample pages will be sent on application. 

WILLARD N. CLUTE & COMPANY, Binghampton, N. Y. 
rite sable eninaactigitiileed 



PUBLICATIONS 

OF 

The New York Botanical Garden 

Journal of the New York Botanical Garden, monthly, illustrated, con- 
taining notes, news and non-technical articles of general interest. Free to all mem- » 
bers of the Garden. To others, 10 cents a copy; $1.00 a year. [Not offered in 
exchange.] Vol. I, 1900, viii + 213 pp., 5 plates, and 25 figures in text. 

Bulletin of the New York Botanical Garden, containing the annual reports 

of the Director-in-Chief and other official documents, and technical articles embodying 

the results of investigations carried out in the Garden. Vol. I, Nos. 1-5, 449 pp» 
3 maps, and 12 plates, 1896-1900. $3.00. No. 6, 232 pp., 20 plates. Free to all 
members of the Garden ; to others, 50 cents. 

Memoirs of the New York Botanical Garden, Vol. 1. An Annotated Cat- 
alogue of the Flora of Montana and the Yellowstone Park, by Dr. Per Axel Rydberg, 
assistant curator of the museums. An arrangement and critical discussion of the 
Pteridophytes and Phanerogams of the region with notes from the author’s field book 
and including descriptions of 163 new species. ix -+ 492 pp. Roy. 8vo, with de- 
tailed map. Price to members of the Garden, $1.00. To others, $2.00. [Not 
offered in exchange. | 

Contributions from the New York Botanical Garden. A series of ee 
nical papers written by students or members of the staff, and reprinted from journals 
other than the above. Price, 25 cents each. 

No. 1. Symbiosis and Saprophytism, by Dr. D. T. MacDougal. 

No. 2. New Species from western United States, by Dr. Per Axel Rydberg. 

No. 3. The dichotomous Panicums > some new Species, by Geo. V. Nash. 

No. 4. Delphinium Carolinianum and selated Species, by Dr. Per Axel Rydberg. 

No. 5. Studies on the Rocky Mountain Flora—I, by Dr. Per Axel Rydberg. 

x NE 6. Notes and Descriptions of North American Plants I and II, by Dr. J. K. 
Small. 

No. 7. Vegetative Reproduction and Multiplication in Evythronium, by Fred: 
erick H. Blodgett. 

No. 8. Two new Species of Grimmia from Montana, by R. S. Williams. 

No. 9. Studies on the Rocky Mountain Flora—Il, by Dr. Per Axel Rydberg. 

No. 10. Studies on the Rocky Mountain Flora—III, by Dr. Per Axel Rydberg: 
No, 11. Life-history of Schizea pusilla, by Elizabeth G. Britton and Alexandrina 

Taylor. 

No. 12. Studies on the Rocky Mountain Flora—-IV, by Dr. Per Axel Rydberg: = 

No. 13. Further Studies on the Potentilleae, by Dr. Per Axel Rydberg. | 

No. 14. Studies on the Rocky Mountain Flora—V, by Dr. Per Axel Rydberg. 

All subscriptions and remittances should be sent to 

NEW YORK BOTANICAL GARDEN a 

BRONX PARK, NEw YORK city - 



ESTABLISHED 1851. 

EIMER & AMEND, 
MANUFACTURERS AND IMPORTERS OF 

Chemicals and Chemical Apparatus, 

205, 207, 209 & 2u Third Ave, 

Corner of 18th Street. NEW YORK. 

SOLE AGENTS FOR THE UNITED STATE! 

OF NORTH AMERICA, FOR — 

B. March’s Szline Chemical Stone 

Ware. 

Schleicher & Schuell’s Chemically . 

Pure and Common Filter Paper. 

Doctor C. Scheibler’s Saccharome- 
ters (Polariscopes). 

Prof. Jolly’s Specific Gravity Ba» 

ances, etc. 

Le Brun F. Desmontes x Ga: oi 

Paris, Platinum. 

4% Tronesdorff CSM oh Chiciitals: 

SPECIALTIES :—Bacterioscopical Apparatus, Normal Graduated Glass- 

ware, Porcelain from the Roval Berlin and Meissen Factories, Bohem. 

ian and German Glassware, Filter Papers, Agate Mortars, Pure 

Hammered Platina, Balances and Weights, Copperware, Bunsen’ 

Burners and Combustion Askwie Shae me and Chemicals fou ae 

Sugar Chemists. | Lf 

"LABORATORY ouTr TS 

: FERTILIZERS, ASSAYERS, “UNIVERSITIES AND COLLEGES a 

Gass-BLowine, ‘ErcuIne, Grinpinc AND REPAIRING, 



MEMOIRS OF THE TORREY BOTANICAL CLUB. 
A series of technical papers on botanical subjects, Established 1889. Price, 

$3.00 per volume. Separate numbers supplied at following prices which are strictly 

net. The Memoirs are not offered in exchange. 

Volume 1, No. 1-—Studies of the Types of various Species of the genus Carex. e 
By L. H. Bailey. Price, $1.00. eee 

No. 2.—A List of the Marine Algz hitherto observed on the Coasts of New 
_ Jersey and Staten Island. By Isaac C. Martindale. . Price, 50 cents. 

No. 3—An Enumeration of the Hepatic collected by Dr. H. H. Rusby in 

- South America, with descriptions of many new species. By Richard Spruce. Price, 
75 cents. 
. No. 4.—On Seedless Fruits. By E. Lewis Sturtevant. Price, 75 cents. — ce 

Vol. 2, No. 1.—On reserve Food Materials in Buds and surrounding Parts * 
with two plates. By Byron D. Halsted. (Only sold with full volumes. ) “oes 

_ No, 2—Contributions to the Botany of Virginia, with two plates. By Anna- . 
* Murray Vail and Arthur Hollick. Price, 75 cents. oy ee 
No. 4.—A Monograph of the North American Species. of the Genus Polygal Me 
By William E..Wheelock. Price, 75 cents. ng 

Vol. 3. No. 1.—On the Flora of Western North Carolina and contiguous Ter- 
“titory. By John K, Small and A. A. Heller. (Only with full volumes.) al 
a No. 2.A Revision of the North American Naiadacee with illustrations of a 

¢ species. By Thomas Morong. Price, $2.00. 
By Pag ee Enumeration of the Plants collected in Bolivia by “Miguel Bang. 

enry H. Rusby. Price, 50 cents. 
& Vol. 4, No. 1.—Index Saaitine: Part 1, Bibliography. ‘By Lucien M. 
Underwood. Price, 75 cents. 2 

ser N@ 2.—Report on the Botanical Exploration of Virginia during the Season ° 
1892. By John K. Small and Anna Murray Vail. Price, 50 cents. sb 

ee ‘No, 3.—An Enumeration of the Plants or soet in Bolivia by Miguel Bang- 
- By Henry HL. Rusby. Price, 50 cents. ett. 
__, No. 4.—Arachis hypogaea L., with three plates. By Anna ‘Stockton Pr 

- Price, 50 cents. Price 
Ae No. 5-—Monograph_ of Physalis and related Genera. By P.A. Rydberg. 

oat List of Pteridophyta and Sperma ithout cultivation fe} cs) rido a to; wing Wl 
mn Northeastern North America. Prepared by pyte groming Club, A.A. ALS. 

| Eee. $3.00. 
envio Ne. 1.—An Enameration of the Plants collected in Bolivia by Miguel 

-Bang— y Henry H. Rus! Price, $1.25. 
te “No. 2—A Revision of ae es American Isotheciaceae and > ‘Brachytheci 

: ‘By Abel Joel Grout. Price, 50 cents. _ : 
io a NO, pte 3 Life History of Sphaerella lacustris ons ‘ 

‘Vol.7. The ee ate arn wn er oe 
ty Marshall Avery Howe. - Price, $3.00. 

__ Vol. 8. No 1, Part 1.—The Com ative 



‘Vou. 28. _ OCTOBER, 1901 No. 10 & 
Ved 

BULLETIN 
OF THE 

TORREY BOTANICAL CLUB 
EDITOR 

LUCIEN MARCUS UNDERWOOD 

ASSOCIATE EDITORS 

NATHANIEL LORD BRITTON FRANCIS ERNEST.LLOYD 

CARLTON CLARENCE CURTIS DANIEL TREMBLY MACDOUGAL 

_ MARSHALL AVERY HOWE HERBERT MAULE’ RICHARDS: 

ANNA MURRAY VAIL 

CONTENTS. 

oe Synopsis of the Palms of Puerto Rico (Pirates 43-48): O. F. Cook .. + + eg Sete th a mee : 

Studies in Sisyrinchinm—IX : The Species of Texas and the Southwest : EucENE P. BICKNELL 570 
: Lik Eos NPEX TO RECENT LITERATURE RELATING TO AMERICAN BOTARY 6. %e <P es 

PUBLISHED FOR THE CLUB a 7 : 

be Tue New Era Paustian NG COMPANY Nee oe 
-  Lawcastsm, 'P 



President, 

HON. ADDISON BROWN. } 



‘ VoL. 28 7 No. 10 

BULLETIN 

OF THE 

TORREY BOTANICAL CLUB 

OCTOBER Igor | 

A Synopsis of the Palms of Puerto Rico 

By O. F. Cook 

: (WITH PLATES 43-48) 

BR The following systematic notes have been accumulated in con- 

_ nection with economic studies of Puerto Rico* palms, and although 

__ the list is doubtless still incomplete, the printing of it may be justi- 

_ fied as a means of securing at least provisional names needed for 

reference purposes in connection with other publications of a non- 

_ systematic character, ‘ 

The palms may well be considered a very refractory group 

_ when handled by the conventional methods of systematic botany. 

Difficult at once to collect or to study from dried material, they 

are commonly neglected both in the field and in the herbarium, 

_ with the result that literature is scanty and unsatisfactory. A very 

large proportion of the descriptions are entirely inadequate for the 

identification of species, and there has been much lawlessness and 

diversity in the application of generic names, as will appear from 

_ Some of the instances discussed below. Difficulties of description ie 

and classification have also been multiplied by the fact that the 

_ palms are such peculiar plants that analogies and criteria borrowed 

from other families are often inapplicable and misleading. More- 

Over, the terminology of parts and characters has not been devel- 

_ Oped to the point where the expression of observed differences is 

_€asy, and available language often fails completely to suggest 

_ the significance of the characters used. Thus the fibers into which 

_ Parts of the leaf-bases of many palms are resolved afford many 

* This spelling and the adjective use of the name in this form are editorial corrections. 

[Issued 26 October] = =—-s- 25 
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diagnostic characters, for which we have no parallels in other’ 

groups of plants. 

A compensating advantage may be drawn, however, from the 

definite and often very limited geographical distribution of the 

species of palms. Thus, although Puerto Rico is a relatively 

small island, several of the indigenous palms have apparently 

ranged in nature over but a small part of it, and a locality defi- 

nitely indicated would often go further toward establishing the 

identity of a species than much of the descriptive matter prepared 

for this purpose. For the present, at least, the geographical idea 

should be kept uppermost in systematic studies of the palms, since 

it is generally much easier and far more logical to extend the limits 

of supposed distribution and unite supposed species, than to cope 

with the confusion caused by the miscellaneous reporting of species 

far outside their natural ranges. 

From the popular standpoint another serious inconvenience of 

the systematic literature of palms arises from the fact that it is 

based so largely on floral characters that even the botanical trav- 

eler might need to wait months for the blossoms and then climb the 

trees or cut them down before being able to secure a clue to botan- 

ical names or relationships. But however necessary refinements of 

formal characters may be in presenting classifications or mono- 

graphs of large groups, more obvious differences may still be 
. adequate for distinguishing between the species, genera and fam- 

ilies represented in a limited flora like that of Puerto Rico. In 

the present paper use is made therefore of obvious external differ- 

ences, not only because of the greater convenience and utility of 

such facts in field study but also in the belief that with the palms, 

at least, the vegetative, habital and ecological features are often | 

quite as important for diagnostic purposes as the more technical and 

conventionalized characters to which botanists are accustomed in 

dealing with other natural orders. f re rs 

As will be apparent from some of the following systematic notes, 

the generic nomenclature of the palms is in a condition closely = 

comparable to that now known to obtain among the myxomy cetes, 

fungi, hepaticae and ferns. Possibly the palms have suffered more i, 

from neglect and carelessness than other groups of flowering plants, os 

but it can no longer be maintained that the practical defects of 
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former taxonomic methods do not exist in the phanerogams as well 
as in the cryptogams, and it becomes obvious that the enactment 
of different nomenclatorial legislation for these two subdivisions of 
the vegetable kingdom would be unreasonable and inconsistent. 

The present list records twenty palms from Puerto Rico, of 
which three are introduced and seventeen are supposed to be na- 
tive species. As may also be inferred from many other groups of 
plants Puerto Rico appears to be a rather remote corner of the 
Antillean region, which many types present in Cuba and Jamaica 
did not reach, whether by reason of greater distance from the con- 
tinent or because of an earlier interruption of land communication. 
The native palms of Puerto Rico may thus be said to represent a 
distinctly Antillean or Caribbean series, only Acrocomia and Bac- 
tris being known to have a wider distribution. 

The list of introduced palms, consisting of the date, the cocoa- 
nut, and the betel, might have been somewhat increased by canvass- 
ing ornamental gardens, but it does not appear that any other intro- 
duced species has been put to any useful purpose or has escaped 
into general culture, certainly a remarkable fact when we consider © 
the number and importance of the economic palms of other trop- 
ical countries. 

Finally, it may be well to note here that several palms have 
been reported from Puerto Rico which probably do not exist in the 
island; at least their occurrence is not supported by adequate evi- 
dence. Thus Mr. R. T. Hill, of the United States Geological 
Survey, mentions (Bull. U.S. Dept. Agric., Division of Forestry, 25 : 
1899) as occurring in Puerto Rico seven palms, as follows : Cocos 
Mauritia, Oreodoxa oleracea, Cocos nucifera, Martinezia caryotae- 

Solia, Mauritia flexuosa, Oreodoxa regia, and Caryota sp., of which 
list only Cocos nucifera and Oreodoxa regia appear to have been 
justified, 

The reference to Oreodoxa oleracea is supported by the botan- 
ical authority of Professor Drude, but the specimens identified by 
him as Oreodoxa oleracea (Sintenis collection, no. 1525) and sent 
from the Berlin Botanical Garden to the National Herbarium and 
to the New York Botanical Garden are not Oreodoxa oleracea, 

but belong to the new genus Acrista described below, while a 
Specimen collected by Sintenis (no. 5749) at Aguadilla and sent 
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out from Berlin as an A/ta/ea or related genus is not even a cocoid 

palm but Areca catechu, the betel nut of the Malay region. 

The existence of numerous tubercles on the roots of a young 

specimen of the royal palm of Puerto Rico is a fact of biological inter- 

est and possible economic importance. It was, however, noted so 

nearly at the end of our last visit that further studies were not 

practicable, but barring possible nematodes or other pathological 

causes for the tubercles it appears that we must add palms to 

the Leguminosae, Podocarpus, Alnus, and Cycas as plants which 

have, as it were, domesticated nitrogen-collecting soil organisms. 

_ The field notes, specimens and a considerable series of illustra- 

tions for publications of the Department of Agriculture were se- 

cured during two visits to Puerto Rico, the first in November and 

December, 1899, the second in June and July, 1901. The pho- 

tographs are the work of Mr. G. N. Collins. 

Key to the Families 

Leaves fan-shaped ; branches of inflorescence subtended by spathes. 

Family SABALACEAE, p. 529- 

Leaves feather-shaped ; spathes few, not subtending the branches of the inflorescence. 

Leaf-divisions v-shaped in section, concave above ; trunk rough with leaf-bases or 

prominent diamond-shaped scars. Family PHOENICACEAE, Pp. 528. 
Leaf-divisions inverted v- shaped in section, convex above ; wuat smooth or the 

leaf-scars ring-like and not prominent. 
Leaf-bases long-sheathing, green and fleshy, finally split down the side oppo- 

site the midrib permitting the leaf to fall; fruits with fleshy, fibrous or woody 

endocarps. Family ARECACEAE, p. 546. 
Leaf-bases sheathing only while young, with maturity separating, except at 

the midrib, into a dry fibrous network which must tear or decay before 
the leaves fall ; fruits with a stony endocarp perforated by three foramina. 

Family Cocaceak, p. 558. 

Family PHOENICACEAE 

This family contains a single genus of old-world palms usually 

associated with the fan-leaved series, and differing from all other : 

feather- palms by having the concave side of the leaf segments | 

turned upward. 

PHOENIX DACTYLIFERA Linn. Sp. Pl. 1188. 1753 

The date palm was probably introduced into Puerto Rico ig. 

the early part of the Spanish occupation of the island, and isolated = 

trees are to be found in many localities especially in the vice of fia 
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the larger towns. The climate is, however, too cool and too moist 
to permit the fruit to ripen properly, and there is  Aagieinc g no 
inducement for planting in large quantities. 

Family SABALACEAE 

Although forming no conspicuous part of the palm vegetation 

of the island the fan-leaved species seem to be more numerous 
than those of any other family. It is certain also that further species 

remain to be discovered, since in addition to the species listed be- 
low, young inflorescences supposed to belong to a Copernicia were 
collected by Sintenis (no. 6512) near Utuado, and he also col- 

lected two other 7hrinax-like palms of doubtful identity, one near 

Cabo Rojo and one at Fajardo. | 

Key to the Genera of Sabalaceae 

Leaves depressed in the middle, with a distinct decurved midrib; a slender fiber rising 

from each of the notches which separate the leaf segments. INODEs. 
Leaves flat, midrib rudimentary ; segment without alternating fibers. _ 

Leaves chartaceous, naked on both sides when mature, the veinules unequal ; fruits 

nearly sessile ; seeds smooth, albumen solid except for a deep basal cavity. 

‘THRINAX. 

Leaves tough and coriaceous, the lower surface silvery with a persistent, closely 

appressed pubescence ; veinules equal ; fruits distinctly pedicellate ; seeds 
deeply grooved or furrowed. 

Trunk tapering upward, tall and slender ; pedicels short, bracteate at base ; 

seeds subspherical, raminate with deep narrow grooves ; surface with a dull 

membranous cuticle. ‘THRINCOMA. 

Trunk columnar, of equal diameter or enlarged upward ; pedicels long, brac- a 

teate above the base ; seed naked, smooth and shining, cerebriform, the sur- 

face irregular with broad furrows and convolutions. THRINGIS. 

Inodes gen. nov. 

In this genus, of which the hat palm of Puerto Rico may be con- 

sidered the type, it is proposed to accommodate the dendroid 

palms commonly referred to Sabal, the type of which is S. Adan- 

sonii Guersent. The most conspicuous difference between /nodes 

and Sadal is, of course, the tact that the former produces an 

upright trunk while the latter has only what might be called an 

underground rootstock, although such a distinction is quite arti- 

ficial, both groups of species beginning life with a creeping axis 

which becomes erect in one and remains horizontal in the other. 

A much more important difference is to be found in the leaves 



530 Cook : A SYNOPSIS OF THE 

which in Zvodes have secured strength by the development of a 

midrib, a tendency early abandoned by Saéa/ in which the midrib 

is rudimentary and the middle of the leaf is the weakest part. The 

leaves of Saba/ are adapted for standing erect and avoid resistance 

to the wind by being split down the middle. The leaves of /nodes 

which are held horizontal from an erect axis have attained the 

unique adaptation of a decurved midrib which braces the sloping 

sides of the leaf and effectively prevents the breaking above the 

ligule common in some of the species of Zhrinax. It is true that 

leaves of young specimens of /vodes stand erect like those of Sadal 

and do not have the curved midrib, but even at this stage the mid- 

rib is relatively well developed and the blade opens out to an 

almost circular form instead of occupying an arc of 180 degrees 

or less as in the more strictly flabellate leaves of Sabal. 

Further differential characters might be enumerated, such as the _ 

short ligule and the flat petiole of Saéa/. The inflorescence and 

seeds also afford differences, but these points are unnecessary for 

diagnosis, and their proper expression will require careful com- 

parative study of the species of both genera, since Sada/ is not 

monotypic but includes at least two species from the Southern 

States and perhaps S. Mexicana Martius. Guersent’s S. Adansonit, — 

the first binomial species to which the name Sada/ was applied, 

is, to judge from the figure, the smallerof our species, while 

Jacquin’s Corypha minor may be the larger. Both species were 

described from hothouse specimens and the plates give no de- 

tails really adequate for identification, but if there are but two 

species to be considered there can be little doubt that Jacquims 

drawing represents the larger of the two forms commonly referred 

to Sabal Adansoni, since the leaves are nearly four feet long with 

the mesial divisions united somewhat less than half way up. The — 

basal segments are represented, however, as diverging horizontally is 
and not obliquely as is usual in the living plants in the greenhouses 
of the Department of Agriculture. 

Guersent maintained that he was dealing with the Sada/ which 

Adanson had in mind in naming the genus, and made his specific 
name in accordance with that fact, treating Corypha minor Jacquin, 

Corypha pumila Walter and Chamaerops acaulis Michaux as sy? oe 

nyms. The relative merits of these names and of Chamaer ft ue 
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glabra Miller, which Dr. Sargent (Silva, 10: 38) has resurrected, 
are not likely to be easy of determination, but since the last was 

based on plants grown from seeds which came from Jamaica, it 
seems unwise to use it for United States species to which the de- 

Scription is inapplicable. Miller’s name may, however, replace 

Sabal taurina Loddiges which was also founded on a stemless Sada/ 

Supposed to come from Jamaica. 
The species of Zvodes are in a similar or even worse state of 

disorder. There is little use, for example, in transferring to the 

new genus the traditional name wmbraculifera which was based by 

Martius on the Corypha umbraculifera of Jacquin, but not on Lin- 

Naeus’ species of the same name, which is a native of Ceylon. 

Present taxonomic methods forbid such generic transfers of mis- 

applied names, so that the name Inodes Blackburniana (Sada/ 
Blackburniana Glazebrook, Gardener’s Mag. 5: 52. ‘1829) should 

be used instead of the traditional Sadal umbraculifera of the con- 

servatories, though the identity and origin of the species still re- 

main in doubt. 

Inodes causiarum sp. nov. 

Trunk 45~75 cm. thick at base, 5-15 m. tall, columnar or 
slightly tapering upward; surface narrowly rimose or nearly 
smooth, light gray or nearly white. Leaf-bases splitting into rather 
brittle fibers, partly remaining compacted into long ribbons 5-8 
cm. wide. Leaves about 4 m. long, the petiole subequal to the 
blade, considerably exceeded in length by the inflorescence. Petiole 
3.8 cm. wide, distinctly carinate above near the end; ligule 4.2 
cm. in diameter. Fruit grayish, 9-10 mm. in diameter; seed 
chestnut-brown, finely rugose or nearly smooth, 7~8 mm. in di- 
ameter; embryo oblique, at an angle of somewhat less than 45 

degrees from the horizontal. Type specimen from Joyua (no. 
154). : 

The palm-leaf hats manufactured in large quantities in Puerto 
Rico are made from the present species. The center of the hat 
industry is at Joyua, a small village on the western coast of the is- 

land some miles southwest of Mayaguez and west of Cabo Rojo. 

Here many hundreds of the palms are growing along the shore in 
a narrow belt of coral sand. : | 

From the two species of Saal recognized by Grisebach /nodes 
causiarum differs from umbraculifera in having the inflorescence 
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much longer then the leaves, while the trunk and leaves are much 

shorter and thicker than in Sada/ mauritiiformis a native of Trini- 

dad and Venezuela which appears from Karsten’s figure, repro- 

duced in the Naturlichen Pflanzenfamilien, to have neither the leaves 

nor the habit of an /zodes though there is no other genus to 

which it can be referred with greater propriety. The diameter of 

the trunk of the Trinidad palm described as S. mauritiiformts is 

given as from 12 to 15 inches, while 7. caustarum is often two feet 

or more thick. 

From the Florida palmetto, Inodes Palmetto ( Corypha Pal- 

metto Walter, Fl. Carol. 119. 1788) the Puerto Rico species differs 

most conspicuously in not retaining the old leaf-bases which give 

the trunk of the Florida palm so rough an appearance. The 

cause of this difference is doubtless to be found in the fact that 

as with most other palms the trunk of /. Palmetto grows to full 

size while the surrounding leaf-bases are still alive, but in 

the West Indian species the trunk tapers greatly, especially in 

young trees, and the leaf-bases are torn away by its gradual en- 

largement to full diameter. The existence in southern Florida of 

an /nodes having this last characteristic is a fact of much interest 

recently brought to my attention by Mr. E. A. Schwarz, of the U. 

S. Department of Agriculture. The specific distinctness of this 
palm was impressed upon Mr. Schwarz, not only by its naked © 

trunk, different habit, and smaller size (5 m., instead of 10 to 20 m.), 

but also by the possession of a distinctly tropical insect fauna, 

quite different from that of the more northern palmetto with which 

he had previously been familiar.* 
This new Florida species it gives me pleasure to name Inodes 

Schwarzii in honor of its discoverer, in whose opinion of its dis- 

tinctness I have great confidence, although he makes no claims: 

to botanical skill. It is confined, as far as observed by Mr. 
Schwarz, to the coral reef formation of southern Florida, the 
most accessible station visited being about one mile south of Co- 

* Of numerous insects distinctive of the more southern palmetto the most conspic- = 
uous is a longicorn beetle, Avalfissus chamaeropis Horn, the larvae of which bore in ac 
the leaf-bases. The more common /modées is inhabited by the allied genus Zagymnus, oy 
though another species of Agallissus is reported from Texas,. where the native Inodes 4 Z 

_ is of the smooth-trunked type. 
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coanut Grove on the coral reef of the mainland side of Biscayne 
Bay. In the vicinity of Snapper Creek, /nodes Schwarzii extends 
to the Everglades where it is met by 7. Palmetto. It was also 
seen on the Perrine Grant about six miles from Cocoanut Grove ; 
it seemed not to occur about Miami but reappeared with the ap- 
propriate formation and attendant fauna at New River, thouhg 
again absent at Lake Worth. A photograph secured by Mr. H. 
J. Webber (negative 164) on Taby Island near Long Key shows 
an /nodes with a naked trunk and a smaller crown of straighter 
leaves than are normal for J, palmetto. Messrs. Swingle and 
Webber had also remarked the distinctness of the smooth-trunked 
palmetto of South Florida. 

A third robust species of /nodes is growing in the conserva- 
tory of the Department of Agriculture labeled Sadal umbraculifera. 
It differs conspicuously from /. causiarum by the very large leaves 
and by the great development of fine brown fibers which fill all 

the interstices between the leaf bases, and suggest the name Inodes 
vestita.* Photographs of both the species have been prepared for 
the illustration of comparative detailed descriptions. 

Sabal Mexicana has been reported from Cuba, and as it is de- 

scribed in Sargent’s Silva (10: 43) as having a trunk “often 2% 

feet in diameter,” a robustness equalled only by the Puerto Rico — 

trees, the question of its identity was examined. It appears that 

the original of S. Mexicana came from southern Mexico and is a 
trunkless or very slender, rather than a robust species, being only 

about 10 cm. in diameter. The berry and the seed are de- 

* Inodes vestita sp. nov. Trunk about 45 cm, thick at base, columnar or tapering 
upward ; surface rimose, the chinks commonly 5 mm. wide and 20 mm. apart. eng 
bases torn into very numerous, fine, hair-like, light reddish-brown fibers, a few muc! 
coarser than the others and measuring from .6 to 1 mm. in diameter. The epidermis 
Separates into delicate membranous shreds, the surface of which is delicately pitted and 
Sparsely beset with brownish hairy-margined peltate scales. Petiole 10 cm. or upward 
im width below near where it begins to split, 4.5 cm. wide at base of ligule; 3 m. long, | 

concave above ; blade 2.13 m. long, 2.50 m. wide, composed of about 60 segments, — 
apical united more than two-thirds their length, the basal for less than one-third ; apica 
Segments 4.5 cm. wide, deeply divided above, a long fiber terminating both the longer 
and the shorter ribs. - a 

As shown by the rimose bark this species affords a rather extreme instance of the 

gradual enlargement of the trunk at a distance from the growing point. Numerous leaf- 
bases remain attached to the trunk in the greenhouse as they would not do in nature, 

Since they are torn loose except for a few fibers at the extreme sides. 
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scribed as closely similar to those of Sabal Adansoni. Sargent’s 

S. Mexicana from southern Texas, in addition to the seven times 

greater thickness of the trunk, has a seed nearly 1.25 cm. broad 

with a strongly prominent micropyle. There can be little doubt 

that it is another new species, quite distinct from that of Puerto 

Rico, similar only in the unusual diameter of the trunk, which is 

furthermore described as bright reddish brown instead of white or 

very light grayish as /uodes causiarum. In the view of the ap- 

parently localized distribution of the species of this genus the 

name Inodes Texana would be appropriate for that described and 

figured by Sargent as noted above. : 
In addition to the recently described Inodes Uresana (Sada/ 

Uresana Trelease, Rep. Mo. Bot. Gard. 12: 79), there jis another 

large-seeded Jvodes on the western slope of Mexico, a specimen of 

which was collected at Acaponeta, State of Tepic (no. 1528) 
by Dr. J. N. Rose,* for whom this species may be named Inodes 

Rosei. The seeds are of the same size and shape as those of /. 

Uresana, but have the surface much more finely rugose, or nearly 

smooth, with the embryo directly lateral, not subdorsal. The 
branches of the inflorescence are slender and but little over 1 mm. 

in diameter instead of fusiform and thickened in the middle to 

nearly 3 mm. as shown in Professor Trelease’s photographic illus- 

tration. 

_ THRINAX Linn. f.; Swartz, Prod. Veg. Ind. Oce. 51. 1788 

In the genus 7/irinax were formerly placed all the West Indian 

fan-palms with smooth stems and no midribs, but the gradual dis- 

* Dr. Rose also kindly permits the use of the following field notes and measurements 

showing that /zodes Rose7 is also a taller and more slender tree than /. Uresana. 

** Trees 6-12 or sometimes even 18 meters high, the long slender naked trunk 15-20 
cm. in diameter, crowned with a large cluster of leaves ; petioles 60 cm. or more long, Pe 
flat on the face, pubescent, but becoming glabrate; blade pale green, 8 cm. or more 1B 
width, strongly keeled, more or less clothed beneath with brown scales on the large oe 
veins ; segments cleft to below the middle, 25 mm. or less wide; inflorescence m i Se 
branching panicles 60 em. or more long; fruit spherical, 18 mm. in diameter, blackish ae 
or dark blue when mature.’’ ; 

«« A very common tree east of Rosario towards Mazatlan, also extending all the way 
from Rosario to Acaponeta; especially common on the low hills, and east of Rose* a 
toward the mountains. This species is of considerable economic importance, the ie 

being used in building fences, corrals and huts, while the leaves appear as thatch ages 

majority of the houses of this region.’’ pe 
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covery of numerous and diverse species has resulted in proposi- 
tions for subdivision and segregation on the part of several botan- 
ists. As usual these new groups have been characterized very in- 
adequately, and that mostly from the flowers and seeds, and with 
no attempt at establishing correlations of habit or other vegetative 
features without which the classification is likely to remain formal 

and artificial, as well as useless for popular and field study. Pos- 
sibly no ecological differences exist among the 7hrinax-like palms 
of other regions, but in Puerto Rico there are, as shown in the dis- 

cussion of the following genus, two well-defined types, one of 

which varies the ordinary short columnar habit by the possession 
of a tall slender and flexible trunk which doubtless enables it to 

compete in a measure with the rapid growth of the surrounding 

vegetation, and which is also obviously adapted for withstanding 

the force of the strong winds encountered in the exposed places 

apparently preferred by palms of this species. 

The type of the genus Zhrinax is the Jamaican 7. parviflora, a 

tree 3 to 6 metres high with the trunk swollen at base. The leaves 

are said to be 30-60 cm. long with rigid lanceolate divisions ; 

the stipes longer than the leaves, terete-compressed. The spadix 

is said to be terminal, nearly erect and 60-90 cm. long. The 

tree grows in dry maritime situations in Jamaica and Santo 

Domingo. It does not appear that the original specimens of this 

species have been examined by Sargent or other recent writers, 

but it seems reasonable to use the name for the group of short — 
species with uniform albumen and a basal cavity instead of a com- 

plete perforation. Swartz’s statement regarding the seed “ intus 

albus, medio ruber,” in connection with its context “ mauco osseo 

fragile tctus” might possibly be rendered “ white inside, red be-— 
tween ”’ and might refer to the red coat of the seed rather than to 

a red center as commonly inferred. Of course Swartz might have 

cut his seed transversely, but if so he would doubtless have dis- 

covered and noted the perforation had one existed. Patrick | 

Brown’s account of the Jamaica species, cited by Swartz, evidently 

refers to a palm with the habits of 7. Ponceana. On the other hand 

the “ very slender” palm referred to under this name in the Jamaica 

Bulletin (1: 196. 1894) shows greater similarity with Zhrin- 
coma, : 
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Thrinax praeceps sp. nov. 

Trunk 8-12 cm. in diameter at base, columnar or slightly en- 

larged upward, seldom attaining over 3 or 4 meters in height. 

The leaf-bases split in the middle of the midrib and long re- 

main adherent to the trunk. When they finally fall away on older 

trees a rather rough grayish and longitudinally chinked rimose 

surface is exposed. : 
The stalks of large leaves measure 75-80 cm. in length and 

1.2-1.5 cm. in width. The middle divisions of the leaf are 55 cm. 

and under in length and attain a width of 4.8 cm., and in the mid- 

dle of large leaves are united for more than half their length. — 

Cross-veinules numerous, distinct in both surfaces but especially the _ 

upper. The white pubescence or tomentum which clothes the young 

leaves and is especially abundant on the ligule soon disappears, 

leaving the under side glaucous or slightly pruinose. : 

This species is described at some length a little later in a— 

comparison of generic characters under Thrincoma alta. The type 

specimen (no. 850) was collected on the precipitous mountain-side 

which overhangs the road between Utuado and Arecibo, a short. 

distance to the northward from the station where Zhrincoma alta 

was obtained. 

What is believed to be the same species was collected in a 

similar situation on the side of a mountain overlooking the town 

and valley of Lares. 

Thrinax Ponceana sp. nov. Plate 43 

Trunk 5-8 cm. or more in diameter, columnar, or slightly 
tapering or enlarged upward, 1-4 m. high; surface coarsely and 
irregularly rimose longitudinally. Leaf-bases separating into 

abundant rather loose light grayish or brownish fibers. Leaves 

numerous, large, drooping or pendant; petioles 65 mm. long, 

1.5-2 cm. wide; segments attaining 75 cm. in length and 3.5 c™ 

in width, united for half their length. Seed smooth, mahogany- 

brown, 5 mm. in diameter. Type specimen no. 1005. nk 
This species apparently exists in much larger quantities than 

any other yet known from Puerto Rico, being the predominant 

plant on several square miles of territory along the range of dry 

limestone hills which skirt the southern coast of the island, to the 

west of Ponce. Many of the palms are scattered among the taller 

shrubs and trees wherever there is sufficient soil and water to per 

mit these to grow and yet not enough to give them exclusive po 
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session, but on many of the drier and more sterile higher slopes 

the advantage is with the palms. > 

This abundance of living material deserves more careful 

' study than could be given during a very brief visit to this al- 

most uninhabited part of the island, but one note of systematic 

interest was made. Several species of Zhrinax, of which 7, Mor- 

vist Wendland may serve as an example, have been described 

chiefly with reference to the relative size of the leaf segments and 

the extent of their separation. If the palms under observation 

near Ponce belonged, as was believed, all to one species, it is not 

only true that the individual Thrinvax passes all the stages from 

the narrow and grass-like, almost completely separated segments 

of the very young plant, to the more than half united leaf of the 

large tree, but it also appears to be true that under unfavorable 

conditions a 7hrinax may not be able to attain to full maturity of 

size and form but may at the same time produce flowers and seeds. 

In the narrow chinks and crevices of the bare rocks were very 

small, stunted trees, obviously of great age, while but a few feet 

distant a deeper fissure might hold vegetable débris and moisture 

sufficient to nourish vigorous specimens several times the size of 

their less fortunate companions. The stunted trees retain in pro- 

portion to their size, but apparently with little reference to their 

age, the small deeply divided leaves of young plants and have 

short few-branched inflorescences, another difference of supposed 

systematic importance. 

| In Thrinax Ponceana the leaves of well grown trees have the 

 ~ middle divisions united to about the middle; the smaller the leaves, 

the more deeply they are divided. A further correlation with size 

is that of the “fullness” of the leaf. The basal sinus is not closed 

___ by the overlapping of the lateral divisions as in some species, but 
: a the area is too great for aplane circle and there are one or more 

folds, more numerous and deeper in large leaves. The lateral 
divisions do not lie in the plane of the others but project upward 

or backward nearly at right angles with ad pee of the middle 
divisions, 

The middle divisions of large leaves may measure 75 cm. in 

length by 3.5 and sometimes nearly 4 cm. in width, while the nar- 

rowly grass-like lateral segment is only .8 cm. wide and about 30 
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cm. long. The lowest segment is not divided at the tip but is pro- 

duced into a slender hair-like seta, 6 or 8 cm. long, making it nearly 

as long or longer than the next segment above. 

The normal segments are split at the apex to the distance of 

from 2 to 8 cm. and the tips are usually markedly divaricate, 

owing to the fact that the young leaves of this species suffer two 

impressions from the bases of older leaves, one near the middle 

the other near the end. The pressure causes the curvature of the 

unopened leaves, which in turn causes them to split apart when 

the leaf expands. 

Old leaves are smooth and glaucous on the lower side, but in 

the younger state more or less remains of the delicate appressed 

hairiness present on the lower surfaces of the newly opened leaves. 

The lower surface is distinctly grayish and glaucous, but under a 

lens it can be seen that this appearance is due to the presence of 

numerous whitish points (stomata?) among which are scattering 

brownish spots of larger size, the nature of which remains a ques- 

tion. 

The free stalks of the largest leaves attain 65 cm. in length 

and are 2cm. wide near the base, 1.5 cm. near the apex. The 

cross section is lenticular above, but the upper surface becomes 

flat toward the base. 
Young unopened leaves are covered near the base, both above 

and below, with a scurfy white tomentum and ihe margin of the 

ligule has a long white fringe. 
To avoid possible error it seems best to make separate entry 

of the following notes on specimens which might be considered 
quite distinct from the larger and normally mature form of Pouceana, 

but which represent, it is believed, merely a somewhat depauperate 

condition of that species, although leaves exactly comparable 

were not brought home by our party. The specimens in question 

were collected by Sintenis (no. 3500) on the south coast of the 
seraet near Guanica and distributed from Berlin as “ Thrinax 

n. 6p. 

The leaves are characterized by the narrow straight-sided seg- 

ments which retain the same width (15 mm. or less) for about II 

cm. ; they are united in the middle of the leaf for about 8 cm. and © 

the apical tapering part is about the same length. Other species, 
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so far as known, have the segments much broader, both absolutely 
and relatively, and the width is held for a very much smaller pro- 

portion of the length. 

In addition the midrib is unusually weak, inconspicuous and 

only slightly prominent on the lower side. The small fibro-vascu- 

lar bundles which compose it are sometimes spread apart so that 

there is scarcely an indication of a rib while in other segments of 

the same leaf, and especially at the base, the conditions are more 

normal. The midrib is sufficiently distinct above, though very 

small and fine in comparison with other species. 

Lower surface of leaf glabrous or somewhat glaucous, very 

slightly puberulous on the depressed veins near the base. Vein- 

lets inconspicuous, mostly subequal, though 4 or 5 are sometimes 
alittle larger than the others. Transverse veinlets indistinct below. 

Petiole slender, 4 mm. wide, lenticular in cross section ; about 

2mm. thick. Ligule small and weak, short, with a small apical 

mucro. 

Fruits 5 mm. in diameter, olive brown, irregularly rugose-cori- 

aceous on the outside as though dried from a pulpy condition ; 

exocarp with a slightly sweetish taste. Seed bright mahogany- 

brown, darker below, depressed-globose, with a sublateral raphe ; 
embryo ascending but more nearly lateral than vertical ; conical 

basal cavity extending somewhat above the center, nearly filled — 

with a deep red material. 

At the time of our visit in July no ripe fruits of T. | 

were found on the trees, but a few picked up from the ground cagieet 

apparently indistinguishable from those of Sintenis’ specimen. 

Ponceana 

Thrincoma gen. nov. 

Trunk slender, tapering, flexible ; wood firm, covered by a 

smooth hard brittle outer shell or bark. : F th 

Leaf bases long-sheathing, expanded by the separation o cA 
fibers of the side opposite the midrib ; petiole strongly poe 

above the base, prominently angled above and below ; ligule wl cde 
_ and firm, produced laterally to support the outer division 1“: ae 

Leaf-divisions narrow, separated below the middle and | it 

the point of greatest width ; texture firm and coriaceous ; ye es 

Subequal, close together, cross-veinules obsolete. Lower su << 

clothed with persistent closely appressed hairs, the upper coate 

With wax when young. 
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Seeds with few longitudinal grooves, the surface not polished, 
grayish ; embryo subapical. 

The generic namé alludes to the preference of this palm for the 

summits of crags and the brows of perpendicular cliffs which abound 

in the limestone region of the north side of Puerto Rico. 

The tall, slender trunk and other differences between this genus 

and Zhrinax are probably to be interpreted as ecological adapta- 

tions necessary to enable the present palm to compete with the 

vegetation which often surrounds its base, and to withstand the 

winds to which it is commonly exposed. The species of 7hrinax 

and other allied genera, as far as known, have the trunk rigid and 

columnar, or even enlarged from the base upwards. When grow- 

ing solitary and exposed they seldom, if ever, attain half the height 

of Thrincoma. Usually, however, they are protected by other 

vegetation or by growing gregariously in thickets. 
Thrincoma might be described as a Thrinax which has adopted 

habits of the arecoid genus Aeria which grows in similar situations 

in a neighboring part of the island. In addition to the smooth, 

slender, and flexible trunk TZhrixcoma makes further provision 

against the wind in having fewer, less ample, tougher and more 

deeply divided leaves and like the arecoid palms it also drops the 
old leaves as soon as their usefulness is past, instead of retaining, — 

like Zhrinax, a large pendant cluster of them. The details of these 

differences are given below in a comparative note on fresh material 

of Thrincoma alta and Thrinax praeceps collected but a short dis- 

tance apart in the lower part of the Arecibo valley along the 

Utuado-Arecibo road. In this region of jagged mountains, Thri- 

nax seeks shelter against the walls of perpendicular precipices, while 

Thrincoma challenges the wind and the admiration of the traveller 

by its evident preference for the crags and pinnacles. 

Thrincoma alta sp. nov. 

With but one species known with certainty to belong to the 
present genus the separation of generic and specific characters 

would have little purpose. Data for a specific description are, 

however, contained in the following notes which are retained in 

their original comparative form as better illustrating the generic 

differentiation of TZhrincoma and Thrinax, as represented by 

Thrinax praeceps. 
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The trunk of Zhrincoma differs in three adaptive particulars 

from that of 7hrinax praeceps, Ponceana and similar species which 

are merely columnar with very short internodes and an irregularly 

rimose surface, not smooth and hardened. 

1. There are distinct internodes from 3.5 to 5 cm. in length. 

These indicate rapid growth and would increase the chances of sur- 

vival in the face of competition of quick-growing tropical vegeta- 

tion. 

2. The trunk tapers gradually from a diameter ot 9 cm. near 

the base to 3.5 at the top, and thus possesses considerable flexibility 

in view of its great length, 11 meters, Zhrinax praeceps and other 

related types not exceeding 4 or 5 meters. 

3. In order to support the weight and strain of this greater 

height, the texture of the wood is extremely hard and firm, espe- 

cially near the base of the trunk. Externally it is covered by a 

smooth shell or bark of very hard, brittle, dark colored material. 

The fibers of the interior which in Z/rinax are merely imbedded 

ina soft pith like those of a corn-stalk are here thickened and 

cemented together, as in tall palms of other groups, into a dense 

hard wood. In the specimen cut by us all but a small area of the 

middle of the trunk was thus hardened, rendering it extremely 

heavy. The wood-fibers of Zhrincoma are much coarser than 

those of Zhrinax, and there appear to be none of the obliquely 

radial threads which are abundant in the wood of Zhrinax Ponce- 

ana, 

With reference to methods of leaf-attachment four differences 

may be noted: 

1. In Thrinax praeceps the leaf-bases split below in the median 

line and remain long attached to the trunk. This adaptation is not 

confined to the old leaves but appears while the leaves are still very 

young, or as soon as they begin to be expanded by the pressure 

of those above them. In the tall species such pressure separates 

the fibers of the opposite side of the cylinder. The short species 

has the outside of the leaf-bases densely tomentose, and the tomen- 

tum is especially abundant along the edges of the split midrib of 

the young leaf. 
2. The ligule of Zhrincoma is notably larger than that of 

Thrinax and continues to lie in the same plane as the blade, and 
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becomes brown with maturity. In old leaves of 7hrinax the ligule 

stands nearly at a right angle to the blade and remains green. 

3. For leaves of the same size the petioles, not including the 

sheathing base, are longer (75-80 cm.) in the short than in the tall 

species (60-65 cm.). 

The petiole of the short species is of nearly the same width 

(1.21.5 cm.) throughout, while in the other it is distinctly broader 

at both ends than in the middle. The enlargement at the ligule is 

abrupt. The base widens gradually to about 2 cm. but is much 

thinner than in the short species. In the upper part of the petiole 

the reverse is true, the cross section of the leaf-stalk of the 7hrin- 

coma being almost diamond-shape, while that of Zirinax is merely 

lenticular. 

4. These differences of proportion of ligule and stalk are obvi- 

ously correlated with the different habits of the two species. The 

shorter and more robust trunk of the one enables it to withstand — 

the strain of the relatively limited exposure to the wind. There is 
also a greater flexibility in the leaf itself, due to its thinner texture 

and to the smaller development of the ligule and adjacent thick- 

ened area, so that the leaves are often split to near the center. The 

narrow petiole of the tall’ species affords greater flexibility in the 

lateral plane while strength has been secured by the greater thick- 

ness. On the other hand the thinness of the base of the petiole 

of Thrincoma reduces resistance by permitting the petiole to be 

twisted when the leaf is opposed to the wind or blown laterally, 

thus avoiding the strain which would come upon the more rigid 

base of the petiole in 7hrinax. ; 
The more salient differences between the leaf-blades of the two 

species may be enumerated as follows: 
1. Although the length of the middle segments of the leaves 

of Thrincoma are longer (62 cm.) than those of the other (55 cm.) 

the apparent size of the latter is much greater because they are 

fully expanded while those of Zhrincoma remain more or less fan- 

shaped, generally opening less than a semicircle. This decreases 

the lateral expansion, since the shortest divisions are brought to 

the sides, and gives no projection below the ligule where in 

Thrinax more than one third of the foliar expanse is located. 

2. The leaf segments are much narrower (3.6 cm.) in the tall 

than in the short species (4.8 cm.). 
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3. Practically the difference in width is still greater because the 

segments of 7hrincoma are never fully expanded but remain deeply 

channelled, thus decreasing the area of exposure to the wind and 

increasing the rigidity of the leaf. 

4. Resistance to the wind is also reduced in the tall species by 

the separation of all the segments to more than two-thirds their 

length, while in Zhrinax praeceps the median segments are united 

more than half way up. In the latter, as in the other members ot 

the group, the separation begins at the point of greatest width of 

the segment, but as if to show that the deeply divided leaves of 

Thrincoma are an adaptation, the greatest width is located near the 

longitudinal middle of the segments, 10 cm. or more above the 

bottom of the cleft. 

5. The texture of the leaf of Zhrincoma is thicker and firmer 

so that the segments generally remain straight to the tips while 

in Thrinax they often droop after the leaves have become fully ex- 

panded. 

6. The color of the leaves of the tall palm isa very dark green 
while those of Thrinax praeceps are uniformly of a much lighter, 

fresher tint. 

7. The veinules of the firm leaves of Thrincoma are more 

numerous and closer together than those of Zhrinax. 

8. The veinules are also subequal in size, giving an appear- 

ance of uniform pattern, while in Zhrinax praeceps from 3 to 5 of 
the veinules of each side of the midrib are distinctly larger than 

the 'others, the larger veinlets being separated by from 3 to 10 

smaller ones. e 

9. In Thrincoma the cross-veinules are scarcely visible to the 

naked eye; under a lens they are still obscure, never equalling in 

Size the smaller of the longitudinal veinules, which they seldom 

appear to cross. In Zhrinax praeceps, on the contrary, the Gross 

veinules are as large as the finer longitudinal ones ; they are aoe 

without a lens and give the fabric of the leaf a peculiar mar e 

effect on account of the fact that they are generally oblique or 

Wavy and commonly appear to cross several of the longitudinal 

veinules. 

10. The margins of the segments are thickened in both 

Species, and on the upper side there isa groove inside the mar- 
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ginal rib. In the short species the margin is flat belowand does 

not become decurved in drying. Inthe other the thin edge is 

closely folded under, and on drying the sides of the segments uni- 

formly roll under, giving the dried leaves of the two species an 

appearance even more dissimilar than in the fresh state. 

11. The lower surface of the leaf of Zhrincoma has a silvery 

white layer of fine closely appressed hairs, all lying parallel to the 

veins and forming a continuous covering. The fibers seem not to 

be attached merely at one end, but along the side. They are firmly 

adherent and are to be removed only by scraping or rubbing ; the 

surface underneath is deep green like the upper side, but the fibers 

remain in the grooves between the veins. In 7hrinax praeceps the 

lower surface of mature leaves is smooth and glaucous, a compara- 

tively very slight hairy covering present in young leaves being 

evanescent, though traces of it are usually to be found in the deeper 

basal grooves. The glaucous appearance is due to the presence 

of numerous white or hyaline points arranged in rows (stomata ?). 

The hairiness of one leaf and the glaucous character of the other 

are probably to be looked upon as different adaptations for the 

same purpose—the reduction of transpiration. 

12. The upper surface and the ligule of young leaves of Thrin- 

coma are covered with a layer of wax in the form of small plates 

or scales not present in 7hrinax. 

Thringis gen. nov. 

Trunk columnar, rimose ; wood, pithy. Leaves coriaceous 

with equal veinules, silvery below with closely appressed whitish 
pubescence. Fruits distinctly pedicellate, the pedicel with a bract 

above the base. Seed cerebriform, irregular, with wide furrows 

and convolutions ; surface smooth and shining. Embryo subapical. 

The characters of this genus are imperfectly known, none of. 
the specimens being complete. Supposing however, that the as- — 

sociation is a natural one, we have a genus with leaves and ped- — 

icellate fruits much more similar to those of Zhrincoma than to 

those of Zhrinax, and at the same time a columnar, rimose and — 

pithy trunk like that of 7hrinar and Coccothrinax. A he seeds — 

appear to differ from those of all related genera in the possession 
of large irregular convolutions. The coriaceous leaves, small 
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fruits, subapical embryo, and other differences separate this genus 

from Coccothrinax. | 

Thringis laxa sp. nov. 

The trunk is columnar*or somewhat enlarged upward, about 

3.6 m. high and 12 cm. in diameter. Surrounding its base was 

a dense turf of fine upright rootlets. The bark was rough and 

rimose. 
The leaves are similar to those of 7: /atfrons, but smaller, the 

segments being about 70 cm. long by 33 mm. wide. The size of 

leaves is thus about the same as those of Zhrincoma alta, but the 

texture is thin and flexible, the veinules being slender and not 

prominent on either side. The pubescence is much thinner than 

that of 7: a/ta and of a silvery-gray color. 

A palm collected in December, 1899, at Vega Baja, but without 
fruit (no. 1041). The habit and trunk are not those of Thrincoma, 

but the form and texture of the leaves and ligule associate the 

species with. Zkrincoma alta rather than with the palms here 
placed in Zhrinax. 

The columnar habit and protected habitat are reflected in the 

small ligule, 18 mm, across, and the relatively broad petiole, 13 
mm. wide. It appears from the dried specimens of this species 
and 7. /atifrons that the leaves may have been “ full,” or irregu- 
larly folded, instead of strictly and equally expanded as in Lich 
coma alta, and the greater width of the segments is a further 

indication of this possibility. The rigidity of the leaf of Thrincoma 
alta can be maintained because the segments are narrow and do 

not open widely, 

The soft texture of the leaves of this palm is recognized by 
the natives who use it for making hats and call it ‘“‘yaray”’ the 
same name which is applied in this part of the island to ‘nodes 

causiarum. 

_ Thringis latifrons sp. nov. 

The leaves, inflorescence and young plants of a palm collected 

by Sintenis (no. 3278) on Monte Calabaza near Coamo are much 

larger and coarser than those of Zhrincoma alta. The total length 

of the middle segments of the leaf would be over a meter, and the 

width of the larger divisions is over 5 cm. The thickness of the 

petiole at the base of the ligule is over 10 mm. The form of the 
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ligule is much like that of Zhrincoma alta, though scarcely as 

large in proportion to the size of the leaf. 

The lower surface is clothed with a satiny, appressed grayish 

pubescence somewhat less pronounced than that of Zirincoma alta. 

As in that species the veinules are of equal size, but they are more 

widely separated, and the wavy and usually somewhat oblique 

transverse veinules are easily distinguishable on both sides of the 

dried leaf. There are also slight traces of wax on the ligule and 

in the grooves of the upper surface. The median divisions are 

united for distinctly more than one-third their length. 

The spathes and spadix are distinctly larger than those of 

Thrincoma alta, but the fruits are, unfortunately, quite immature 

and contain only shriveled seeds. The pedicels of the fruits are 

2-4 mm. long and bear, usually near the middle, a very slender 

bract 1-2 mm. long. 

This species is apparently distinct from Zhringis /axa in the 

larger size and firmer texture of the leaves. _It differs in the longer 

pedicels of the fruits, with their longer and more slender bracts, 

from a specimen belonging to the New York Botanical Garden and 

supposed to have been collected by Mr. A. A. Heller, though the 

number (3278) indicates that it may belong to the Sintenis series. 

This consists of a single, short, once-branched inflorescence 

arising from two fibrous spathes. The fruits are about 4 mm. in 

diameter, nearly spherical, distinctly apiculate, deep reddish brown 
in color and borne on pedicels 2-3 mm. long, with a bract I mm. 

long or less at or below the middle. The seeds are 2—2.5 mm. in 

diameter; the surface is smooth and shining and light brown in 

color; general shape spherical but with deep folds and convolu- 

tions. 

No leaves are known in connection with this specimen, and the 

exact locality is also in doubt. Mr. Heller believes, however, 

that the inflorescence came from a small 7hrinax-like palm grow- . 

ing in the limestone hills a few miles to the east of San Juan. 

Family ARECACEAE 

A large family, with abundant genera in the tropics of America 

and Asia, but absent from tropical Africa. The Puerto Rico 

representatives may be recognized very easily by the fact that the 
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leaf crown is supported upon a column of the sheathing bases, a 

character of which the royal palm furnishes a conspicuous and 

ever-present example. Of the remaining genera, one, the betel 

palm of the East Indies is sparingly introduced about towns in the 

western part of the island and may be recognized at a glance by 

reason of the extremely dark green of its foliage. The other two 

genera are native palms confined to uncultivated areas and thus 

seldom seen at close range from traveled roads, The mountain 

palm, Acrista, covers the summits of many of the mountains of 

the island, but Acria seems to be confined to the range of high 

limestone crags which skirt the northern coast of the island be- 

tween Bayamon and Arecibo. 

Key tothe Genera of Arecaceae 

Trunk tall and slender, tapering from a swollen base ; spathes numerous (7); inflores- 

cence appearing in the axis of the rather persistent lower leaves, long and slender ; 

staminate flowers arranged in rows. AERIA. 

Trunk robust or of uniform diameter ; spathes I or 2; inflorescence short and brush-like, 

not exposed until the enclosing leaf below it falls away ; flowers not set in rows. 

Spathe single, the fruits 2.5 cm. long; leaf-divisions upright, very dark green, 

ARECA. 

Spathes 2, fruits less than 1.25 cm. long; leaf-divisions horizontal or oblique. 

Trunk robust, thickened near the middle ; leaf-divisions inserted by twos and 

standing at different angles; inflorescence twice or thrice branched, stand- 

ing close to the leaf-bases. ROYSTONEA. 

Trunk slender, of uniform diameter ; leaf-divisions at equal distances, hori- 

zontal; inflorescence once-branched, at maturity 15 cm. or more below the 

leaf-bases. ACRISTA. 

Aeria gen. nov. 

A tall slender palm evidently related to Gaussia, but the em- 

bryo lateral instead of basal, and the pinnae without basal cush- 

ions. 

Among palms in Puerto Rico Aeria resembles only Acvis/a, 

from which it is readily distinguishable by the very slender habit, 

the swollen base of the trunk, the much-branched slender inter- 

foliar inflorescence, the shorter sheathing bases of the leaves, and 

the numerous spathes. 

The embryo of Aeria is located near the longitudinal middle 

of the seed on the side opposite the rudiment of the style, which 

is here located at the base of the fruit instead of on the side as in 

Acrista. The albumen is also uniform, except for a small central 

cavity and the outer covering is fleshy rather than fibrous. 
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The position of the embryo is, perhaps, the most obvious dif- 

ference between this genus and Gawssia, but there are several 

other significant discrepancies. Thus the flowers are arranged 3 

or 4 in a row, very seldom 5 or 6. Three fruits develop from one 

flower only exceptionally. The trunk is of more than medium 

height, and the inflorescence is in reality infrafoliar, for although 

the dead leaf-bases and midribs of the leaves are persistent and 

support the long inflorescence, this condition is not comparable to 

that of the cocoid and other really interfoliar inflorescences. 

Aeria attenuata sp. nov. Plate 45 

The tallest of Puerto Rico palms, probably attaining 30 metres 
and upward. The trunk is supported on a mass of coarse roots 

with spine-like projecting rootlets arranged in whorls. The sur- 

face of the trunk is smooth with very faint annular impressions. 

Near the ground the diameter is 12 to 15 cm. and increases up- 

ward to about 25 cm. at about 3 m. above the base. Above 
this swelling the trunk tapers very gradually and in tall specimens 
is less than 7 cm. in diameter at the top. 

The sheathing leaf-base is only 20 cm. long. The leaves re- 
main attached long after the rupture of the open side, but no fibers” 

are formed, the edges of the split side being fringed only with 
brown membranous shreds. The petiole is rather short, round 
and rigid and the rachis is prominently angled above. 

Segments of a rather firm texture and standing in different 

planes, but all more or less upright or oblique to the rachis, seg- 

ments from middle of leaf 2.3 cm. wide near the base, 3.8 cm. 

long. The segments are set very closely together, especially the 

proximal, and overlap each other in a succubous manner. Fresh 
fruits deep orange in color and of an unsymmetrical oval in shape, 
16 mm. by 12 mm., witha firm, fleshy outer covering 1.6mm. thick, 

adherent to the seed, the three persistent styles remain of the 

same size and are located at the base of the fruit. 
The seed is flattened oval, 11 mm. by 9 mm., with a promi- 

nent basal tubercle (hilum). The surface is brownish with a few 
shallow impressed lines, but the albumen is white and uniform. 

Flowers and ripe fruit were obtained at Vega Baja in December, 

1899 ; type specimen no. 1040, 
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The so-called Ilume palm is a most striking ornament of the 

rugged limestone hills from Vega Baja to Manati and Arecibo. 

_ At a sufficient distance the slender trunk is no longer visible 

and the crown of leaves appears as if suspended in mid-air, while 

at closer range it does not seem possible that so slender a shaft 

can maintain itself. This very slenderness with the attending flexi- 

bility is however, an element of strength since it permits the trees 

to bend before the wind while the leaves diminish the resistance 

by straightening out as in the cocoanut. The hurricane of Au- 

gust, 1899, seemed to have done little damage to these tallest of 

Puerto Rico palms, many of which project for more than half 

their height above everything standing about them. As the trees 

of the rather sparse forest growth of these hills are commonly 

from 12 to 18 metres tall, the Ilume palms must often attain up- 

wards of 30 metres. 

Areca Catecuu Linn. Sp. Pl. 1189. 1753 

In the western end of the island the betel palm of the Malay 

region has been sparingly introduced, though the fact does not 

seem to have been reported hitherto. A few were seen in gardens 

about Mayaguez and others in and near San Sebastian. So far 

as we were able to learn, the people do not know the name or na- 

ture of this introduced species which is apparently planted only as 

an ornament or a curiosity. The form is not unpleasing, but the 

extremely deep, sombre green of the foliage seems almost unnat- 

ural and imparts a suggestion of artificiality. 

Only photographs and fruits of Areca were secured at San 

Sebastian, but Puerto Rico specimens collected by Sintenis (no 

5749) at Aguadilla have already been distributed from the Berlin 

Botanical Garden with the label “‘ Palma Spec. Subtrib. Attaleae.”’ 

ROYSTONEA Cook, Science, Il. 12: 479. 1900 

Oreodoxa Martius and more recent authors, not Willdenow. 

The history of the generic name Oreodoxa shows that botanical 

Writers of the last few decades have been in error in removing the 

two original species and applying it to another series of similar but 

not closely related forms. To avoid further confusion with refer- 

€nce to a name which by reason of the conspicuous character of 
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the trees has wide use in popular literature it seems desirable to 

add the following notes on the genus Oreodoxa as originally estab- 

lished by Willdenow in the Memoires de 1’ Academie Royale, Berlin, 

1804, a publication which seems to have been consulted very 

seldom, even by writers on palms. 

Spathe universal, univalvate ; spadix ramose, perianth mono- 

phyllous, tripartite below, the divisions ovate, acute, concave; 

petals ovate, acuminate, concave. Filaments six, of the length of 

the corolla; anthers oblong, acute. Style tripartite, shorter than 

the filaments, stigma acute. Ovule, drupe, and seed globose; 

drupe succulent, but slightly fibrous; seed single, cartilaginous, 

nearly smooth, marked with a longitudinal sulcus. In the discus- 

sion subsequent to the statement of the above characters, Oveodoxa 

is said to be distinct from Aactris in the tripartite style and in the 

absence of the ‘ordinary three impressions” ; it is distinguished 

from Areca, then supposed to include Euterpe and species now gen- 

erally placed in Oreodoxa, in the single spathe, the triple style and 

the hermaphrodite flowers. 

The first species is Oreodoxa acuminata, referred by recent 

authors to Auterpe but probably constituting a distinct genus. The 

trunk is erect, cylindrical, very smooth, and attains a height of 

from 15 to 18 metres; the “root” throws out suckers at the base 

of the trunk. The fronds are pinnate, with opposite or alternate, 

very long, ensiform, acuminate pinnae, replicate at base. The 

strongly convolute young leaves form a green apex for the trunk, 

five feet high. Spathes cinereous, folded in at the base of the 

leaf-sheaths at the top of the trunk, univalvate, deciduous ; spadix 

erect, much branched, having the appearance of a broom. 

The heart of the bundle of leaf-bases, about two feet long and 

three inches thick is eaten as a salad, with oil and vinegar. It is 

also stated that the deciduous boat-shaped spathes serve as reser- 

voirs of rain-water which is long retained in the cool shade cast 

by the trees. Birds and beasts, and human natives as well, are 

said to be dependent at times upon the liquid thus stored, since in 

the regions where the palm grows there are at times no other means 

of procuring water. The forests of the high mountain chain of 

Buena Vista in the province of Caracas are the native home of the 

species. It thus appears that in addition to the structural differ- 
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ences Oreodoxa acuminata occupies quite a different place in nature 

from that of the more thoroughly tropical species commonly 

referred to that genus, and the stoloniferous habit also indicates a 

different ecology. 

The second of the original species of Oreodoxa is now referred 

to the genus Catodlastus. It is a somewhat smaller tree from 12 

to 15 metres high, with a generally similar habit, and is also stolo- 

niferous, but the pinnae are broad, cuneiform and praemorse, or 

irregularly truncate as in the species generally referred to Martin- 

esta, The drupaceous fruit is grayish and the pulp is only slightly 

succulent ; seed the size of a pigeon’s egg, its exterior brown, 

marbled with numerous veins. In the characters of the spathe 

the arrangement of the fruit and the edible quality of the heart of 

the leaf-cluster, as well as in the formation of lateral off-shoot this 

Species is said to be similar to the first. 

Botanists are not yet agreed upon the methods of dealing with 

complications like the present in regard to the names of plants, 

but it appears certain that those who do not recognize Oreodoxa 

as a genus distinct from those admitted in the more recent works 

on palms must associate it either with Auéerpe or Catoblastus. 

The latter mame it would in that case replace, being much older. 

Moreover, unless we are prepared to disregard Willdenow’s state- 

ments concerning the stoloniferous trunk, the simple spathe and 

the hermaphrodite flowers, to say nothing of many minor points 

of circumstantial evidence, there is no scientific warrant for apply- 

ing the name Oreodoxa to the noble Antillean species with which 

it has been universally associated. 
The dried specimens which Willdenow studied were supple- 

mented by notes of field observation by a court gardener, who 

was evidently also a botanist of some experience, to whom Will- 

denow refers as his “friend.” The living colors are described 

with considerable detail throughout the entire paper, which ren- 

ders noteworthy the fact that the spathes are stated to be ciner- 

cous. This is in agreement with species of Euterpe which have 

membranous spathes, but indicates a wide difference from the 

West Indian trees where the spathes are thick and fleshy and re- 

main vivid green until they open and fall away. 

The name Roystonea has been given to this ornament of the 
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Puerto Rico landscape as a respectful compliment to General Roy 

Stone, the American engineer officer who secured the admiration 

of the people of Puerto Rico by his fearlessness and conspicu- 

ous energy in the Adjuntas road-building campaign which flanked — 

the line of Spanish defenses, and whose subsequent interest in the 

improvement of the island will undoubtedly affect its future history. 

Roystonea Borinquena sp. nov. Plate z5. fF 2. 

Trunk normally fusiform, 30-60 cm. thick, 12-18 m. high, 
Leaf-segments 4-4.4 cm. in width. Inflorescence robust, com- 

pact, twice-branched, the branches numerous and coarse, ferrugi- 

nous, pubescent. Fruits long-oval, yellowish brown at maturity. 
Seeds 8 mm. by 6.3 mm., flattened about the hilum, rounded below; . 

wall of endocarp smooth, adherent over a small area. 
The royal palm of Puerto Rico differs from that of Cuba in 

having the trunk generally shorter, more robust and more dis- 

tinctly fusiform. The inflorescence is twice branched, with the 

branches more densely clustered, coarser and darker colored than 

those of the Cuban royal palm, Roystonea regia. They are also 

covered with a slightly hispid brown pubescence while Cuban 

specimens are much smoother and more pallid. The difference of 
habit, to judge from photographs of the Cuban species, is most 
apparent when the trees have grown in the open, as when planted 
in avenues or along roadsides. In Puerto Rico, trees which are 

obliged to compete with other vegetation are often tall, slender and 

unsymmetrical. The typical form is shown in our photograph 
(no. 250) taken in the plaza of Juana Diaz. 

Martius gives the width of the pinnae of the Cuban royal palm 
as from 8 to 12 lines. Cuban specimens show as much as one 
inch and a quarter, while others from Porto Rico are half an inch 

wider (44 mm.) of somewhat coarser texture and with more widely 
separated secondary veins. The fruits of the Puerto Rico palm are 

a deep yellowish brown when ripe, while those of the Cuban are said 

to become violet or bluish black. According to Martius, the fruits 

of the Cuban species are 6 lines by 4, but dried specimens show 

no such discrepancy of proportions and measure only about 8.5 

mm. by 7.5 mm. : 
In Puerto Rico the fresh fruits are also much longer than broad, 

perhaps even more slender than the figures given for the Cuban; 
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when dry they still appear somewhat longer and larger than the 

latter. 

The seeds of Roystonea Borinquena differ in several particulars 

from those of the Cuban species. In shape they are longer and 

less spherical, measuring 8 by 6.3 by 5.5 mm. instead of 7.8 by 

7 by 6 mm.; the side bearing the hilum is much flattened and 

even slightly concave; the fibers radiating from the hilum are 

jonger, and the corner between the hilum and the micropyle is 

evenly rounded, not sharply squared and prominent as in X. regia. 

On the back of the seed the smooth inner wall of the endocarp is 

closely adherent over a small area, while in Cuban seeds this wall 

remains attached over nearly the whole side and is furthermore 

distinctly rugose-coriaceous on the surface, and has a distinct sul- 

_ cus in the median line. 

The royal palm is not only the more conspicuous and charac- 

teristic natural object in most parts of Puerto Rico, but it probably 

exceeds the cocoanut in total economic importance. The most 

useful part is the yagua or sheathing base-of the leaf, with which 

a large proportion of the houses of the poorer classes are thatched 

or sided, or both. ; : Ne 

The royal palm is one of the wild species which has been 

distinctly advantaged by human interference in natural conditions. 

It is a general fact that outside the climbing species palms are not 

successful in competing with tropical forest vegetation. Originally 

the royal palm and the corozo were probably confined to the 

more rugged slopes of the lower limestone hills where they both 

still retain a foothold in places where the natural growth seems 

never to have been cleared away. But the vast majority of royal 

palms now in existence in Puerto Rico stand on land which has 

been cultivated at one time or another, and where the palms were 

able to secure a foothold before the competition of other plants 

became too strong. | 
The discovery of root tubercles on a young plant of this species 

has been noted in the introductory statement: These tubercles 

though small in size are very numerous upon the smaller roots. 

In shape they are mostly oval and symmetrical. The larger are 

about 2 mm. in length though our natural-size photograph shows 

several fusiform or clavate bodies from 5 to 10 mm. long and as 
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much as 2 mm. thick. The color of the roots and tubercles is 

white. 

The royal palm of Florida is commonly referred to Oreodoxa 

regia, though with very doubtful propriety. Apparently on ac- 

count of its great size, Cooper (Smithsonian Report 1860: 440. 

1861) was inclined to identify it with Oreodoxa oleracea which had 

also been reported from the Bahamas. The inflorescence and 

seeds collected by Curtis on the western borders of the everglades 

(no. 2676) are, however, obviously not those of X. oleracea but are 

much more similar to those of R. regia. The branches of the in- 

florescence are much longer and more lax than those of the species 

of Cuba and Puerto Rico, from which they also differ in the fre- 

quent development of tertiary branches, in this respect resembling 

Roystonea oleracea. The fruits do not resemble those of XR. oleracea 

but are closely similar to those of the other species though some- 

what smaller and more nearly spherical. Several reliable witnesses 

are on record to the effect that the trees are from 28 to 35 metres 

high and as much as 45 metres has been claimed, while among the 

royal palms of Cuba and Puerto Rico 18 metres is the commonly 

recognized limit of size. Mr. C. T. Simpson, of the U. S. National 

Museum, states that the palms of southwestern Florida lack the 

conspicuous bulge so characteristic in the trunks of the Puerto 

Ricon trees, and that they grow almost in reach of tide-water, 

while the natural habitat of the Puerto Rico species is evidently 

the limestone hills. In view of these differences it seems prefer- 

able to treat the Florida royal palm asa distinct species, for which 

the name Roystonea Floridana is proposed. 
Mr. Simpson also informs me that the royal palms seen on the 

islands off the coast of Honduras had the size and habit of those 

of Florida and not the relatively stunted appearance of those seen 

by him in Hayti and Jamaica. This fact is suggestive in connec- 

tion with the popular idea that the palms of Florida are to be 

looked upon as recent arrivals from Cuba. Instead it seems more 

reasonable to believe that the royal palm of Puerto Rico, like the 

species of Zirinax of that island, is a remnant of the flora of the 

time when the limestone hills were keys and hammocks like those 

of southern Florida, and relatively poor in vegetation able to 

crowd out the palms. 
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Acrista gen. nov. 

Trunk slender, of uniform diameter. Pinnae horizontal, ap- 
pendiculate. Inflorescences distinctly infrafoliar ; spathes two, the 
outer short, the inner long and slender. Spadix once-branched, 
the branches coarse, tapering. Fruits with stigma lateral, seed 
deeply ruminate, embryo basal. 

Related to Reystonea, but differing in the more slender habit, 

the once-branched inflorescence, the basal embryo, and in having 

the leaflets in one plane. The color of the foliage is also consid- 

erably lighter than that of the royal palm so that from a distance 

the general appearance suggests the cocoanut rather than the 

royal palm. 

There is also some resemblance between the foliage of Acrista 

and Cocops, but the absence of sheathing leaf-bases in the latter 

genus will enable even young specimens to be separated. More- 

over the leaf-divisions of Cocops are much narrower and those at 

the end of the leaf are not so much shortened as in Acrista. 

Further differences from Roystonea are to be found, such as 

the much smaller size and the larger roots, which are tuberculate 

and inclined to become superficial like those of the llume palm. 

The sheathing leaf-bases are not as long proportionately as in’ 

Roystonea, and there is a distinct formation of fibers, although the 

texture is flimsy. The outer sheaths do not split off and fall away 

as promptly as in Roystonea but several dead ones sometimes hang 

from about the base of the crown. Although the sheath is longer 

than in Aeria the fibers are much better developed, there being 

but a few membranous shreds in Aeria, and no distinct fibers 

at all. 

Among the mountains between Cayey and Guayama many 

summits are covered with the palma de sierra, probably in places 

which have never been cleared. A few of the palms follow 

down the steeper uncultivated ravines. From a distance the 

crowns suggest royal palms but a closer view renders the difference 

apparent. There is also no suggestion of the bulging trunk of 

Roystonea. In height the palma de sierra probably does not ex- 

ceed the royal palm. 

The tips of leaflets of young leaves are connected by two brittle — 

red strands both of which lie on the mesial face, one along the 
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edge, the other near the middle. The tips of the leaflets are of 

the same material and are sometimes persistent as long corneous 

appendices like those of the cultivated Hozca. 

The generic name Euterpe Gaertner, which is commonly applied 

to a considerable series of American palms related to the present, 

was in reality established for the Malayan genus for which the 

name Calyptrocalyx Blume is now in use, Pinanga silvestris glo- 

bosa Rumphius being cited by both Gaertner and Blume as the 

original, in the one case, of Euterpe globosa, and in the other of 

Calyptrocalyx spicatus. The origin and identity of the seed 

described and figured by Gaertner have not been established, and _ 

seem likely to remain in doubt; but in describing Calyptrocalyx, 
Blume argued:that the generic name should remain with the seeds 

studied by Gaertner and declared that these did not belong to any 

Malayan species but to some of the arecoid palms of the Mas- 

carene Islands. This suggestion seems not to have been disposed 

of by Martius or others, but the fact that Gaertner’s fruits showed 

an apical stigma seems to exclude them from the American group 

with which the generic name has been associated. 

In making use of the name Euterpe for Brazilian palms Martius 

cites Gaertner as author of the genus and states that it is of world- 

wide distribution in the tropics. Gaertner’s £. gobosa is placed as 

a synonym of £. oleracea * Martius, and Jacquin’s older name Areca 

oleracea stands in the same relation to Euterpe edulis Martius, thus 

rendering Euterpe oleracea Martius a specific homonym. Subse- 

quently Martius claims the genus Euterpe for himself and expresses 

doubt whether it is the same as that named by Gaertner, while 

Drude in Engler and Prantl’s Natiirlichen Pflanzenfamilien says 

“Euterpe Mart. (nicht Gaertn.).” Martius also admits that the West 

Indian Areca oleracea Jacquin is distinct from the Brazilian species 

of Euterpe, and redescribes it under the name Oreodoxa oleracea. 

A further complication connected with Acrista was brought to 

light by finding that specimens collected by Sintenis (no. 1 525) in 

the Luquillo Mountains in northeastern Puerto Rico and distributed _ 

from the Berlin Botanical Garden as Oreodoxa oleracea belong to 

the present genus, together with others collected in Martinique by 

Hahn (no. 805) and identified at Paris. With the last, the local 
* Hist. Nat. Palmarum 2: 29. 
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name choux palmtste is given, the same which Jacquin noted in 

the original description of his Areca oleracea (Stirp. Am. 278. 1763). 

Moreover, it can scarcely be determined from Jacquin’s description 

whether he was dealing with a Roystonea or an Acrista or with 

both, though his claim that his was the tallest palm of the Antilles 

might hold the name for the Roystonea. 

It might then be argued by some that Miller's species, Pa/ma 

altissima constituted a segregate from Jacquin’s oleracea and that 

the latter name is available for the Acrista of Martinique, whether 

identical or not with that of Puerto Rico. But with a possible 

doubt between the Acrista andthe Roystonea there can scarcely be 

a justification for the use of the same name for a third South 

American species or a fourth West Indian. 

As a means of decreasing the confusion it may be suggested 

that as neither the generic nor the specific name of the Brazilian 

palm which Martius called Euterpe vleracea (Hist. Nat. Palm. 2: 

29) is available, the name Catis Martiana may be proposed, the 

generic designation having reference to the drooping pinnae char- 

acteristic of the present species and several of its South American 

relatives, 

Acrista monticola sp. nov. Plate 44 

Trunk smooth, ro to 15 m. high, perhaps taller, from 12 to 
15 cm. in diameter, with distinct ring-like leaf scars and internodes, 
light brownish or appearing grayish with bark lichens. 

Leaves about 2 m. long, the pinnae lanceolate, equally spaced 
and lying nearly horizontal, 55 cm. long and 4 cm. broad ; the 

Surface light green on both sides, with very close parallel longi- 

tudinal veinlets, but no visible cross veins. The sheathing bases 

are considerably shorter and generally appear somewhat more ro- 
bust than in Roystonea. In protected situations the leaf-bases per- 
sist and the margins shrivel up and expose a flimsy network of 

fibers. Inflorescences appearing several close together; by the 

falling of the leaves above them they are left several inches below 

the leaf-bases before maturity is attained. Spathes fusiform, long, 
more slender and pointed than in Roystoneca. Spadix once-branched, 
I m. long, 6 cm. in diameter at base, tapering gradually to the 

apex. Branches 23 cm. long and less, the proximal branches 

longest ; at first appressed to the rachis, the branches are opened 

out and held stiffly erect by a fleshy turgid cushion on the upper 

(distal) side of the base of each. The branches of the rachis may 
thus be said to be hinged, and with maturity the supporting cushion 
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dries away and allows them to resume a direction nearly parallel 
to that of the rachis. 

The dried: fruits of Acrista are grayish brown in color and 

nearly smooth or somewhat coriaceous in external texture; they 

measure II or I2 mm. in length and are nearly as wide, being 

slightly oboval in shape. The outer wall is thin and brittle and 

covers a more or less distinct thin layer of amorphous brownish 

material probably representing the pulp of the fresh fruit ; in the dry 

state this may adhere either to the outer wall or to the fibers next 

inside. Near the base these fibers are simple, pointed and vertical ; 

about half way up they divide and anastomose and are, as it were, 

felted and cemented together to form an oval sac open below and 

closed above. The outer fibers are much coarser than the inner 

and there are sometimes suggestions of three layers separated by 

a dark-brown friable material. A few of the delicate inner fibers 

are adnate to the surface of the seed which is otherwise free from 

its fibrous covering. 

Seed 8.5 mm. by 8 mm., slightly lighter in color than the out- 

side of the fruit. Surface slightly uneven with obscure veinlike 

ridges and impressions of the fibers of the outer covering. The 
kernel is white, hard and bony, and deeply ruminate, though this 

is not apparent from the outside. The channels are very narrow 

and often radial and straight; they penetrate 3 mm. or less. 
Embryo directly basal ; hilum lateral, somewhat below the level 

of the stigma ; a short raphe extends about half way to the embryo. 

Family COCACEAE 
The cocoid palms are a distinctly American group, the African 

oil-palm, E/ae’s Guineensis and the cocoanut being the only outliers 

of the family which have been supposed to be indigenous in the 

Old World. South America is the center of distribution and is the — : : 

home of a large proportion of the two hundred or more species. 
Only five genera reach Puerto Rico, and one of these, Cocos, was 

probably not a native of the island. 

Key to the Subfamilies of Cocaceae 

Trunks, stems, and midribs beset with sharp spines; seeds foraminate at or above the 

middle. Subfamily BACTRIDINAE. 

Trunks and other parts unarmed ; seeds foraminate at base. Subfamily CuctNaE. 
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Subfamily BACTRIDINAE 

Some of the numerous South American representatives of this 

group are nearly smooth, but the three genera known from Puerto 

Rico have the trunks, leaf-bases, midribs and inflorescences beset 

with sharp black spines, and are thus readily recognizable. 

Key to the Genera of Bactridinae 

Trunk small, cespitose ; leaves separated by long internodes ; foramina of seeds 

apical. BActTRIs. 

Trunk medium or large, solitary ; leaves crowded together at the summit ; foramina 

peripheral. 
Trunk slender ; leaf-divisions broad, praemorse-truncate ; pistillate and staminate 

flowers;intermixed on the inflorescence ;_ exocarp fleshy. CURIMA. 

Trunk robust ; leaf-divisions narrow, sharp-pointed ; pistillate flowers below and 

separate from the staminate ; exocarp fibrous. ACROCOMIA, 

BACTRIS Jacquin, Stirp. Am. 279. p/. 277. 1763 

The type of this genus, Bactris minor Jacquin, described from 

the vicinity of Carthagena, Colombia, is a small spiny palm with 

creeping rootstocks. The upright trunks are about an inch thick 

and twelve feet high, with long spiny internodes. The fruits are 

fleshy, purple, and about the size of a cherry. Several species of 

Bactris are known from the West Indies though the generic name 

has doubtless been applied rather loosely to all the small spiny 

cocoid palms. 

The two following species of Bactris from Puerto Rico described 

by Martius several decades ago seem not to have been secured by 

recent collectors unless it be true, as suggested below, that one of 

them, the simple-leaved B. acanthophylla applies to a young 

Curima. Of B. Pavoniana the narrowly grass-like leaf-divisions 

would be sufficiently characteristic to separate it at once from all 

other palms known from Puerto Rico. 

BACTRIS ACANTHOPHYLLA Martius, Palm. Orbign. 67 

“Trunk low, spiny ; frond simple, the petiole spiny ; blade 

lanceolate in young plants, oblong in the adult, cuneate at the 

base and bifid at apex, the margin unequally erdse, unarmed ; 

rachis and primary veins spiny on both sides ; spines bristle-like, 

narrowed at base, those of the petiole black, those of the blades 

fuscous,”’ 
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“Tn the western part of the island of Puerto Rico, near the 

village of Yrurena, in swampy places on the margins of aboriginal 

forests at an altitude of 400 feet ; collected by Wylder, 1827.” 

(Martius Hist. Palm. 3 : 281.) 

A specimen to which the above diagnosis would not be inap- 

plicable was collected by Sintenis in the mountain forests near 

Maricao (no. 484). It was distributed from Berlin as a Mar- 

tinezia, together with two other very young plants and a seed to 

which one of these was attached. 

The seed evidently did not come from a cocoid palm but to- 

gether with the young seedlings may belong to Acrista. The 

large spiny plant is probably a young specimen of Curima, and 

should these suggestions prove to be correct the specific name 

acanthophylla must be transferred to this genus though whether 

it will replace colophylla or not is not to be determined until it can 

be ascertained that the Maricao species is the same as that here 

described from Bayamon. 

Bactris Pavoniana Martius, Palm. Orbign. 70 

‘Frond pinnate, rachis with rather long spines and black bris- 
tles: linear acuminate, about equally distant, the terminal united, 

setose-ciliate, glaucous below and with a sparse whitish down.” 

‘‘Puerto Rico; Pavon.’”’ (Martius, Hist. Pal. 3: 282.) 

Grisebach has reported this species from Antigua and has re- 

described it as follows, presumably from the Antigua specimens. 

“<Trunk low’; leaves pinnalisect: segments numerous, grass 

like, linear-acuminate or the uppermost broader by cohesion, glau- 
cous and minutely puberulous or glabrescent beneath, approxi- 

mate, subequidistant, reduplicate at the base: rachis armed with 

very long black prickles and rare bristles, keeled above.—Flowers 

unknown ; leaf-segments (in our specimens, which are cut off, 
perhaps about the middle of the rachis) more than 30-jugal, sr 
6’”” distant, 12’’—8’’ long, -4'’—2'’ broad, superior gradually 

shorter, the uppermost cohering ones sometimes 6//’— 8’”” broad : 

prickles scattered. or clustered, slender, the greatest 2’ long. 

Has. Antigua: Waud/sch/., Blubber valley ; [ Portorico].” (Grise- 

bach, Fl. Brit. W.1., 520. 1864.) 
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Curima gen. nov. 

Trunk rather slender, internodes armed with scattered slender 

spines. Leaves and inflorescence also spiny, especially on the 

proximal parts. Pinnae numerous, strap-shaped, praemorse-trun- 

cate, imperfectly separated near the ends of the leaves. Inflo- 

rescence rather slender, once-branched ; pistillate flowers mostly 

located near the bases of the branches. Fruit drupaceous, exo- 

carp fleshy, not fibrous ; foramina peripheral. 

A palm related to Acrocomia and to the genera commonly 

grouped under the name Martinesia, to which Aiphanes and Marara 

are generally referred as synonyms. Reasons why none of these 

names appears available for the Puerto Rico species are given below. 

The characters of the fruit, with foramina near the middle, seem 

to indicate that Curima is not remotely related to Acrocomia, from 

which it differs superficially in the more slender habit, the truncate 

or praemorse leaves and the very long and lax inflorescence. 

Curima colophylla sp. nov. Plate 46 

The solitary trunk rises from a mass of spiny roots somewhat 

smaller than those of the llume palm (Aerva). Diameter of trunk 

from 1-1.5 cm., often slightly thinner near the ground, though 

showing no such tendency to bulge as appears in Roystonea, Aeria 

and Acrocomia. The surface of the internodes is rather sparingly 

provided with needle-like spines smaller and more slender than 

those of Acrocomia. On old trunks the spines are often more or 

less completely absent. 

Leaves 2.13-2.5 m. long, with from 30 to 40 pairs of strap- 

shaped praemorse-truncate divisions shorter and broader as the 

end of the leaf is approached, and with a terminal undivided 

area several inches wide. There is no apparent tendency toward 

the arrangement of the leaf-divisions in clusters as in Martinezia 

caryotaefolia and other allied species. 

The base, rachis, midribs and even the surfaces of the pinnae 

are beset with coarse black or deep red spines which are closely 

appressed when young and become erect as soon as the surfaces 

are exposed, all the parts except the spines and the upper surfaces 

of the leaf-division being covered at first with a light grayish or 

brownish scurfy coating which gradually disappears. 
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The inner spathe is narrowly fusiform and about 1 m. long. 
It splits to the level of the outer spathe revealing the spadix and 

its extremely spiny peduncle. The flowers are greenish cream 

colored in mass, paler and not so yellow as in Acrocomia. The 

pistillate flowers are relatively very few and located near the base 

of the simple branches. 

The cherry-like fruits are dull orange or brick red with rather 

dry fleshy or oily exocarp having a rather mealy though distinctly 

acid flavor, but no really unpleasant taste. This fleshy covering 

is only very slightly fibrous, and that near the base; the seeds fall 

off very easily sometimes leaving the base of the exocarp attached 

to the fruiting branch. The nut is about 12 mm. in greatest or 

transverse diameter and about 10 mm. high, while the fresh fruit 
is 14~16 mm. through and 12 or 13 mm. thick. The surface is 

deeply and irregularly pitted and marked with three radially | fibrous 

striate foveolae. 

It is perhaps too soon to assert that there is only one species 
of the present genus in Puerto Rico. The trees certainly differ 

considerably in size though not more than the cocoanut and others. 

There is also a noticeable difference in the abundance of spines. 

Such apparent variability may, however, be due to age, the older 

trees tending to become less densely beset with the brittle black 

spines which are often conspicuous on young specimens. 
The specimens (no. 878) and photographs on which this genus 

and species were based were secured on the limestone hills near the 

wagon road between Bayamon and Toa Baja where the present 

palm is not uncommon. 

_ Curima appeared to be especially abundant about Bayamon 
but is probably rather generally distributed in the limestone hills 

of the island, perhaps also on other soils. A few trees were seen 

along the road between Utuado and Lares, and numerous others 

between Isolina and Manati. . Sintenis collected specimens of what 

is apparently the same species near Juncos and Hato Grande, 

and at Maricao young specimens discussed under Bactris acantho- 

phyla. 

As far as Puerto Rico is concerned, this palm is very easily 

recognized by means of the curiously truncate leaf-divisions, the 

outer margins of which appear as though accidentally injured or 



Patms OF PuERTO RIco 565 

eaten away by caterpillars. This feature is, however, shared with 

numerous other West Indian and South American palms, though 

apparently only one, the so-called grigri palm of Martinique 

can be referred to the present genus with confidence. For this the 

name Curima corallina (Martinesia corallina Martius, Hist. Nat. 

Palm. 3: 284) appears to be correct, although Martius places 

Gaertner’s much older Bactris minima as a synonym for his 

species. Gaertner, however, was making a second attempt at re- 

naming Jacquin’s Bactris minor, having previously misplaced that 

name in connection with a West Indian Acrocomia, probably the 

same to which Jacquin had already supplied the name Cocos acule- 

atus. Thus it is possible to treat Bactris minima Gaertner as a 

synonym of Bactris minor Jacquin and the restoration of Gaertner’s 

inappropriate name for the Curia is thus avoided. 

With this preliminary description we may return to the consid- 

eration of the generic names Martinesia, Aiphanes and Marara 

which other writers have applied to relatives of the present palm 

or treated as synonyms. Martinesia was described by Ruiz and 

Pavon (Prodr. Flor. Per. et Chil. 148. 1794) for five Peruvian 

palms, but it was amended by Martius (Hist. Nat. Palm. 3: 

283) by the removal of all the original species and the substitution 

of a new set. Of the original species studied by Ruiz and Pavon 

only two, J. ciliata and M. abrupta were mentioned in connection 

with the original description of the genus, and this because they 

offered exceptions to the generic characters. If these were to be 

excluded for this reason from those among which the type is to 

be sought the name Martinezia must go with the subsequently 

published JZ. ensiformis, now referred to Euterpe* or with M. 

lanceolata and M. linearis, now placed in Chamaedorea. If we 

hold to the first species, MZ. ciliata, Martinezia is probably a syno- 

nym of Bactris. The second species, JZ. abrupta, has escaped 

Martius and the Index Kewensis, in which a sixth name JZ. tnfcr- 

rupta is the only one by Ruiz and Pavon now credited as being a — 

genuine Martinesia. Thus by the method of elimination Martz- 

nesta would according to current classification replace Chamaedorea 

while by the method of types it would stand as a synonym of Bactris. 

The genus Aiphanes was established by. Willdenow on Azphanes 

* Roemer and Schultes treated JMartinezsia as a synonym of Oreodoxa. 
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aculeata, a spiny palm from the mountains about Caracas. The 

trunk is said to be erect, ten meters high, subcylindrical and very 

spiny. The leaves are about 1.6 m. long, with four pairs of re- 

mote, broad, cuneate, praemorse pinnae, strongly whitish pubescent 

on the under side; the petiole is also beset with spines. Spathe 

acuminate at both ends, aculeate on the outside, smooth 

within, opening longitudinally ; spadix 4.5 dm. long, composed 

of cylindrical spikes placed opposite. Flowers hermaphrodite; 

calyx trifid, the divisions acute; petals acuminate ; filaments 6, 

subulate, anthers rounded, style as long as the stamens, stigma 

trifid; drupe globose, the fleshy farinaceous pulp rather taste- 

less, though edible; nut hard, of the size of a musket ball, uni- 

locular, black, furrowed with a large number of grayish grooves, 

of which three are always much larger than the others. The ker- 

nel is white, very sweet, and very good to eat. Aiphanes grows 

in the ravines and forests of the high mountains of the district of 

Caucagua, province of Caracas, Venezuela and requires a fertile, 

somewhat moist soil. It flowers and fruits in July. 

From the above it appears that Aiphanes is a genus quite dif- 
ferent from Curima, approaching some of the South American 

species of Bactris much more closely than it resembles the Puerto 

Rico tree. 

The genus Marara was based by Karsten (Linnaea, 28: 389) 

on M. bicuspidata from Colombia, a cespitose palm having a trunk 

7 meters high and 1o cm. in diameter, clothed with black spines 6 

to 8 mm. long. The leaves are 125 cm. long with from 60 to 80 

pairs of cuneate pinnules which measure 3 dm. in length and 15 

cm. in width, and are clustered in sixes or eights. This ap- 

pears to be a very extreme development of the leaf-arrangement 
seen in the cultivated palm commonly called Martinesia caryo- 

taefolia where the leaflets are distinctly clustered, but by no means 

so crowded as must be the case when on the side of a leaf 125 

cm. long are leaflets with an aggregate width of 10-13 m. ; 
The palm commonly cultivated in conservatories as Martinesta 

caryotacfolia is obviously allied to Curima, perhaps more closely 

than to either Azphanes or Marara, but in addition to the clustered 

pinnules it has a more slender habit, especially apparent in the — 
long internodes and the more lax inflorescence. This difference | 
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in habit is also evidently correlated with the fact that the leaf- 

bases do not become deeply gibbous and obliquely inclined from 

the trunk as in Curima but remain closely sheathing. Moreover, 

the upper side of the leaf-stalk which in the Puerto Rico palm is 

deeply channeled and has lateral corners sharp or torn into fibers 

nearly to the insertion of the lowest pinnae is in the conservatory 

species nearly cylindrical for a long distance below the pinnae, 

and has long spines on the upper side as well as on the lower. 

It is as though the ligule were located in Curima near the inser- 

tion of the lowest pinnae while in the other form it remains close 

to the trunk, with a cylindrical section intercalated to reach to 

where the pinnae begin. Apparently we are dealing with still 

another generic group for which the name Tilmia would not 

be inappropriate in allusion to the shorn and disheveled appearance 

which it shares with Curima. Thespecies studied are Tilmia cary- 

otaefolia (Martinezia caryotacfolia H.B.K. Nov. Gen. et Sp. 1: 305. 

pl. 699) in the National Botanic Garden and T. disticha (Martinezia 

disticha Linden, Cat. 32. 1875). 

The seeds of Zilma caryotaefolia are like those of Curima, but 

considerably larger, rounder, and much smoother. The foramina 

are peripheral, but are much smaller and more shallow, those of 

Curima being surrounded, as it were, by a prominent rim which 

adds somewhat to the apparent width of the seed. Inboth genera 

the nuts are unsymmetrical, the side which has the largest foramen 

being distinctly larger than the others andin Curima the irregularly 

pitted sculpture is coarser. 

ACROCOMIA Martius, Hist. Nat. Palm. 2: 66 

A genus of palms distributed through tropical America from 

Mexico to Cuba and Paraguay. All the species are of stocky, 

compact growth, with a dense crown of numerous leaves. The 

trunk and the leaf-stalks are usually armed with strong, sharp 

spines, sometimes several inches long. 
Although totally different on close inspection this genus has in 

Puerto Rico a superficial resemblance to the royal palm, which 

often deceives travelers. The similarity lies mostly in the two facts 

that both the royal and corozo palms are more robust and stiffly 

erect than the cocoanut, and that the leaf-divisions instead of lying 
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horizontal and in one plane are tilted at different angles to the mid- . 

rib, thus giving the foliage seen in the mass a somewhat unkempt 

appearance in comparison with the cocoanut. 

In distinguishing the corozo palm from the royal palm when 

seen at a distance so great that the spines of the one and the 

columnar green leaf-sheaths of the other can not be seen, recourse 

may be had to the following facts. The leaf-crown of the corozo 

palm is much rounder, thicker and more compact than that of the 

royal palm, since it contains many more leaves, and these persist 

much longer. The royal palm can also be known by the un- 

opened leaves which project straight upward like flag-poles or 

lightning-rods, while in Acrocomia the leaves open as they are 

pushed out and seldom offer a suggestion of the spire-like effect. 

Acrocomia media sp. nov. 

Trunk 20-30 cm. in diameter near the base, thickened above 
to 50 cm. or less ; height commonly about 6-8 m. rarely exceed- 
ing 10m. Surface of trunk with slight annularimpressions. Inter- 
nodes armed with slender black spines, the larger 10-15 cm. long, 
mostly confined to the lower half of the internodes. Fruit green, be- 
coming yellowish, the husk firmly fibrous, inedible ; about 35 mm. 
in diameter, nearly spherical in shape, with a distinct apical papilla. 
Kernel 25 mm. wide by 22 mm. long; width of the cavity 18 mm. 
The type specimen was collected near Ponce (photograph no. 255). 

The Acrocomia of Puerto Rico seems to differ from A. aculeata 

(Jacquin) in its robust habit and somewhat bulging trunk, while it 

is less stout and less swollen than A. fusiformis (Swartz). The 

name Acrocomia lasiospatha, although used by Martius and Grise- 

bach has no warrant for supplanting fusiformis of Swartz, which must 

be preferred for the Jamaica species with the thick, swollen trunk. 

In Jamaica there seem to be at least two species of Acrocomia, — 

the larger of which is called the “great macaw’’ palm, and is de- 

scribed as having a fusiform trunk as thick as a man’s body. — 

What is presumably the same species occurs in Cuba as shown by 

a photograph from the vicinity of La Gloria on the north coast. — 

The greatest diameter of the trunk is three or four times the thick= 

‘ness near the base. In Puerto Rico no trees approximating these 

proportions were observed, the greatest amount of swelling prob- 

ably not reaching twice the diameter below. According to Maza 



Patms OF PuERTO RIco Bel 

Acrocomia lastespatha grows wild in Cuba and is known under the 

name “‘coroja de Jamaica.”’ Swartz described his Cocos fusiformis 

on the supposition that it was distinct from the Cocos aculeatus of 

Jacquin, from Martinique, by reason of the fusiform trunk. The 

species was, nevertheless, reduced by Martius to his South Amer- 

ican Acrocomia sclerocarpa, perhaps because the spathe is said to 

be spiny, a character probably subject to great variation. 

Jacquin’s name Acrocomia aculeata (1763) must, it seems, be 

used for the West Indian palm placed by Martius under his 4. 

sclerocarpa, which is to be maintained, if at all, as a South Amer- 

ican species. Jacquin declares that the habit of his tree is similar 

to that of Cocos nucifera and Cocos amara (Syagrus), and his 

figure shows a tall straight trunk tapering slightly upward, with 

no tendency to bulge. The spines of the trunk are few and the 

midribs are aculeate on both sides. The drawing of the fruit is 

37 mm. long by 41 mm. wide and has a broad conic papilla 

at apex. As indicated above, such a tree was not noticed in Puerto 

Rico where all the corozo palms are distinctly, though slightly, 

thicker some distance above the base, though apparently never 

equaling A. fusiformis in this respect. 

Subfamily Cocinar | 

Key to the Genera of Cocinae : 

Trunk distinctly ringed, rising from an inclined swollen base ; leaves numerous, many 

of the lower drooping or pendant, the divisions many and narrow ; fruits very large, 

borne continuously. Cocos. 

Trunk nearly smooth, straight and columnar ; leaves fewer, not ‘becoming pendant, di- 

visions less numerous and broader ; fruits small, borne at one time and ripening to- 

gether. Cocops. 

Cocos NUCIFERA Linn. Sp. Pl. 1188. 1753 

The cocoa-palm is largely confined to the neighborhood of 

the coast, but is occasionally planted in small numbers in the in- 

terior districts, though it generally does not thrive in such situa- 

tions especially on the north side of the island. On the drier 

southern slope of Puerto Rico, which is avoided by the royal palm, 

the cocoanut seems to thrive better, when it has once become es- 

tablished. Cocoanuts are mostly gathered while still green, for 

the sake of the milk or, as it is there called, the water (coco de 

agua) a popular beverage wherever obtainable. Although the 
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local consumption of nuts for this purpose is considerable it is 

largely confined to the towns of the coast region. Thus it may 

be said that in Puerto Rico the cocoa palm affords a luxury rather 

than a necessity, and that it is exceeded in economic importance 

by the royal palm. 
Cocops gen. nov. 

Ina valley on the road between Lares and San Sebastian sev- 

eral young palms were noticed with leaves similar to the cocoanut, 

but smaller and finer. Finally one mature specimen was found, 

with both trunk and leaves strongly suggesting the cocoanut, but 

much smaller. The leaves are light green, the leaflets in one 

plane, and the fibers separating from the narrow base of the leaf. 

The fibers are few and flimsy, but like those of the cocoanut and 

other South American species of Cocos. The palm stood within a 

few feet of a small permanent brook, down which the seeds had 

evidently been carried and there were several young palms along 

the bank. The native living in an adjacent house could give us no 

name except pa/mil/a, and seemed to think that none was neces- 

sary since the tree does not yield yagua or anything else of use. 

Its early extermination is therefore not unlikely. 
In the absence of flowers and fruit * the relationships of the pres- 

ent genus cannot be ascertained nor its validity satisfactorily estab- 

lished. There seems, however, to be no reason for including the 

species in any of the genera known from Puerto Rico or other parts 

of the West Indies, and to associate it with Central and South 

American types would be a still less warrantable procedure. 

It is also believed that under the present circumstances the ap- 

plication of a name is justified by convenience of reference and that 

this will also assist in securing the attention of botanical collec- 

tors better than a mere allusion to ‘an unknown palm which may 

be new.”’ 
Cocops rivalis sp. nov. 

In diameter the trunk appeared to be about midway between 
the palma de sierra (Acrista) and the cocoanut, and had the short 

internodes of the latter. The leaves, however, probably remain sens MOTTA ee 
* That the fruits are small and are ripened at one season, as stated in the key, was 

apparent from the size of the seedlings and from other circumstances which accorded — 

with the testimony of the man whose house stood within a few rods of the largest tree- 
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somewhat smaller than those of Acrista to which they might 

also be said to have a general similarity, except at the base where 

their cocoid proclivities become obvious. At a little distance 

Cocops might be overlooked as Acrista, while at shorter range it 

might be mistaken for a very depauperate cocoanut. No species 

of Cocos is, however, known to be native in the West Indies except 

the doubtful Cocos crispus H.B.K., from Cuba. 

As a species Cocops rivalis may prove to be similar to Syagrus 

amara (Jacquin), which is reported as far north as Jamaica, but it 

seems to have no true generic affinity with Syagrus cocoides Mar- 

‘tius, the South American palm which is the type of its genus. 

According to Martius S. amara is 30 cm. in diameter, as large or 

larger than Cocos nucifera and attains the height of from 20 to 35 

meters ; Syagrus cocoides, on the other hand, is a small slender 

palm with a trunk 2.5—3 m. high and 5—7.5 cm. in diameter, and 

with foliage and habit resembling the slender and diffuse South 

American species referred by Martius to Cocos, but very different 

from Cocos nucifera or from Cocops. 

A leaf collected by Sintenis (no. 6061) near Camuy and 

coming from Berlin labeled Oreodoxa, obviously did not originate 

with an arecoid palm, but probably belongs with the present 

Species. The region of Camuy is but a few miles from Lares, 

but there is much extremely rough and unoccupied country be- 

tween, so that the danger of extermination appears to be some- — 

what diminished. 

Explanation of Piates 

PLATE 43. Thrincoma alta, top of type specimen (no, 848). 
PLATE 44. Thrincoma alta, part of leaf and seeds, natural size. 

PLATE 45. Turinax Ponceana, type (no. 1095). 
PLATE 46, Acrista monticola, type (no. 761) collected near Adjuntas. 

PLATE 47. Fig. 1, Aeria attenuata. Fig. 2, Cocops rivalis (left) and Roystonea 
Borinquena (right). 

PLATE 48. Curima colophylla, apex of flower-cluster and terminal leaf-division, 

natural size. From type specimen (no. 878). 



Studies in Sisyrinchium—IX: The Species of Texas and the Southwest 

By EuGene P. BICKNELL 

The present paper has to do primarily with the blue-eyed 

grasses of Texas but, for convenience, it is made to embrace as 

well the species known from the adjoining states and territories in- 

cluding also Arizona. In all some twenty-five species are recog- 

nized from this general southwestern region seventeen of which are 

proposed as new. It may safely be said, however, that this 

enumeration is far from complete, for the lack of any specimens 

from many sections of the region, as well as the evidence afforded 

by fragmentary material here passed over, allows little doubt that 

the number of species actually occurring is materially greater than 

yet appears. Very few specimens have come to hand from Arizona 

and New Mexico, and still fewer from the extreme western and 

southern boundaries of Texas. From the latter state seventeen 

species can be recorded, and there is little doubt that at least three 

other known species occur, these being S. demissum Greene, to be 

expected in the extreme northwestern part of the state, S. addidum 

Raf., in the northeastern part, and S. campestre in the northwestern 
and northern section. 

The Texan species taken as a group present several noteworthy 

features of botanico-geographical interest. Not only do none of 

the distinctly Texan species, as far as appears, extend for any dis- 

tance beyond the borders of the state to the north or east, but, 

conversely, very few of the more northern or eastern forms cross 

the Texan border, and not one of them for any great distance. 

Between the Texan and Mexican species a similar mutual exX- 
clusion appears to obtain, and in some considerable collections of 

Mexican species which have passed under notice not a single 
species known from Texas has been encountered. It is scarcely 
to be expected, however, that there is not some interchange of 

species along the border. It may also be noted that no species 
occurring in Texas appears to be generally distributed throughout — 

the state. eae 
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Owing to the present insufficiency of material perhaps no one 

of the species here described can be held to be well understood. 

Nevertheless I entertain not the least doubt that, with one or two 

possible exceptions, all the species here recognized are perfectly 

distinct. Indeed there is much reason to believe that several of 

them will be found to include more than one species. Until both 

flowers and fruit of all can be studied comparatively, many questions 

of this kind must remain unanswered. On account of the present 

insufficiency of material, also, the appended “‘key’’ must be re- 

garded as wholly tentative. It is, in fact, extremely unsatisfactory, 

and is offered more as a help to the determination of those species 

which announce themselves by unmistakable characters rather than 

as a certain index to all. ; 
The noteworthy Sisyrinchium Arizonicum Rothrock * is not in- 

cluded in this treatment for the reason that it deviates so widely 

from true Sisyrinchium as understood in this series of papers that 

Tam obliged to regard it as the type of a distinct genus. For this 

species, therefore, as well as for the allied S. platyphyl/um Watson + 

of Mexico a new genus may be proposed to be called Oreolirion. 

Key to the Sisyrinchia of Texas and the Southwest 

Stem normally simple and scapose, with terminal spathe or spathes. 

Filaments distinct at top of stamen-tube ; both bracts of spathe foliaceous. 

i. tere, 

Filaments completely united ; inner bract of spathe not foliaceous. 

Scapes straight, more or less distinctly flattened and winged or margined. 

Spathes solitary. 

Plant pale aud glaucous; inner scales half the length of bracts or 

less. ‘ 2. S. campestre. 

Plant not glaucous, drying dark ; inner scales equalling the shorter 

bract or nearly so, 3. S. sagittiferum. 

Spathes two together. 

Plant not glaucous, drying dark ; inner scales equalling the second 

bract or nearly so. 3. S. sagittiferum. 

Plant more or less glaucous, not drying dark ; inner scales much 

shorter than second bract. Acs albidum. 

Scapes wiry, flexuous and subterete, narrowly margined (sometimes branched ) ; 

spathes subterete below. 5. S. dbiforme. 

_ Stem normally branched or bearing terminal peduncles. 
Plants erect or erectly ascending, 

esate 

* Sisyrinchium Arizonicum Rothrock, Bot. Gaz. 2: 125. 1877. 

t Sisyrinchium platyphyllum §, Watson, Proc. Amer. Acad. 26: 155. 1891. 
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Leaves less than half the height of the scape; roots much thickened. 

6. S. radicatum. 
Leaves equalling the scapes or nearly so; roots fibrous, never greatly thick- 

ened. 
Capsules large, 6-7 mm. long. 

Leaves mostly smooth-edged ; peduncles stout and stiff. 

«9, S. macrocarpon. 
“Leaves sharp-serrulate ; peduncles very long and slender. 

8. S. longipedunculatum. 

Capsules smaller, 3-5 mm. long. 
Sides of leaves and stem scabrellous ; pedicels slenderly flexuous. 

9. S. pruinosum. 
Sides of leaves and stem smooth (sometimes roughened in Nos, 10, 

18 and 20); pedicels not widely flexuous. 
Bracts of spathe becoming thickened and strongly rather few- 

nerved, the mature spathe rather broad and turgid. 

Io. S. Texunum. 

Bracts of spathe closely many-nerved. 
‘Plants very pale green and glaucous, mostly stiff. 

Edges of leaves and stem normal rough or serrulate; 

values of capsule with lateral nerves. , 

It. S. ensigerum. 
Edges of leaves and stem normally smooth; valves of 

capsule without lateral nerves. 

Leaves mostly 2-4 mm. wide; perianth 12-15 

mm. long, column 6-8 mm. long. 

12. S. amethystinum. 

Leaves mostly 1-2 mm. wide ; perianth 7-10 mm. 

long, column about 5 mm. high. 

13. S. demissum. 

Plants net very pale and glaucous or usually turning dark 

or discoloring when dry. nea 
Leaves mostly over 2mm. wide; plants 15-30 mm. me 

high. 

Glaucous to glaucescent; scape narrowly firm-— 
winged ; perianth light blue ; pedicels exserted. 

14. 5S. varians. 

Green to glaucescent; scapes narrowly firm- 

winged ; parianth deep blue-purple ; pedicels — 
scarcely exserted. 15. S. amoenumt. oe 

Green; scape broadly thin-winged; pedicels 
slenderly exserted and spreading. 

16. S. graminoides. 

_ Leaves mostly under 2 mm. wide; plants 5-20 cm. high. 

Plants green to glaucescent, becoming more OF — 

less dark when dry. . 
Scapes rigid, somewhat curved ; pram 

bright blue; ovary glabrous. 

17. S. Brayi. 
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Scapes straight, not rigid ; ovary puberulent. 

Leaves shorter than the scapes ; flowers 

deep purple-blue ; column half the 

length of perianth or less. 

18. S. furcatum. 

Leaves equalling the scapes or longer; 

flowers pale blue ; column half the 

length of perianth or more. 

19. S. Langloisit. 

Plants pale or glaucescent, discoloring little when 

dry; small closely tufted species. 

Leaves 1-2 mm. wide; flowers pale blue ; 

column 4-6 mm. high; ovary puberulent to 

glabrate. 20. S. Bushii. 

Leaves about 0.5 mm. wide; flowers deep 

blue ; column 3mm. long ; ovary glabrous. 

a1. S. Canbyt. 

Plants in finally depressed, spreading or weakly diffuse tufts. 

Ferianth over 8 mm. long; capsule subglobose. 

Leaves 5-7 mm. wide; scape broadly thin-winged. 

22. S. colubriferum. 

: Leaves 0.5-3 mm. wide ; scapes narrowly margined. _ 

Rather stiffly spreading or ascending ; inner bract mostly the longer ; 

ovary puberulent. 23. S. Hellert. 

Diffuse to weakly erect ; outer bract usually the longer ; ovary gla- 

brous. 24. S. flacctdum. 

Perianth less than 6 mm. long; capsule oblong ; plants branched and leafy- 

bracted from the base. 25. S. minus. 

1. Sisyrinchium exile sp. nov. 

From 3-8 cm. high in diminutive tufts of one to few erect 

stems within a cluster of ascending leaves ; dull pale green and 

glaucescent, discoloring somewhat when dry ; roots pale and ex- 

ceedingly delicate, more or less fibrillate. Larger leaves equalling 

or surpassing the stems, 0.75-1.5 mm. wide, narrowed to the 

obtusely-pointed or acute apex, firm, but rather thin and weakly 

few-nerved, the edges smooth or nearly so or sometimes minutely 

ciliolate towards the tip, their bases membranously broadened and 

with conspicuouly white-hyaline edges ; stems simple with ter- 

minal spathe, 1.5-6.5 cm. high, less than 1 mm. wide, very nar- 

rowly firm-margined, smooth-edged ; spathes erect and narrow, 

sometimes longer than the supporting stem, both bracts foliaceous 

and prolonged, the outer one 20-28 mm. long, much surpassing 

the more attenuate inner one, narrowly white-hyaline below and 

connate for about 3 mm. at base; inner scales silvery-white, less 

than half the length of the shorter bract : flowers few on hair-like 

pedicels, much shorter than the bracts and early recurved from 
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midway in the spathe; perianth very small and delicate, about 5 
mm. long, rather broadly seated on the ovary around the point of 
attachment, appearing pale yellowish but bluish towards the ends 
of the segments or becoming so, the obscurely nerved segments 
aristulate ; stamineal column 1.5—2 mm. high, the filaments free at 
the tip for about 0.5 mm. and slightly diverging ; anthers less than 
0.5 mm. long, short and broad; base of column dilated and 
puberulent ; immature capsule trigonous-subglobose, 2 mm. high, 

sparsely puberulent to glabrate. 

Sandy sea shores at Galveston, Feb. 25, 1890, J. E. Bodin, 

herb. Univ. of Minn. and U. S. Nat. herb. 

A remarkable little plant, strictly speaking not a true S¢syrtn- 

chium, appearing to represent a transition to the genus Hydastylus, 

3. SISYRINCHIUM SAGITTIFERUM Bicknell, Bull. Torr. Club, 26: 

230. 1899 

Firmly erect in scant tufts 10-30 cm. high, slightly or densely 

short-fibrillose at base, dull green, sometimes slightly glaucescent, 
drying dark ; roots clustered, simple, at first slender but becom- 

ing almost tuberous-thickened on vigorous plants. Leaves often 

equalling the stems, rather thin but firm, 0.5—-3 mm. wide, taper- 
ing-acute or aculeate with finally indurated tip, closely fine-striate, 

the edges smooth to fine-serrulate, the margins of the conduplicate 

base noticeably white-hyaline : stem scapose and leafless, varying 
from setaceously slender to 1.5 mm. or even 2 mm. wide, the fine- 

striate wing margins smooth to aculeately-denticulate, perceptibly 
widened into the base of the spathe ; spathes single, or on vigorous 
plants two together within a subtending leafly bract, sessile or the 

outer one sometimes stipitate, often purplish, flat, sometimes bent 
backward, the stiff bracts rather strongly few-nerved, the outer one 
slenderly attenuate, varying from 1.5—3 cm. long in single spathes 
to 7 cm. when subtending geminate spathes, the narrowly white- 

hyaline margins separated quite to the base; inner bract 10-17 
mm. long, broadened and often abruptly emerging from the base 
of the outer one, broadly white-hyaline, the apex mostly scarious 
obtuse, or truncate or even emarginate with excurrent mid-vein ; 

inner scales brownish-tinged, mostly 34 the length of the shorter 
bract ; flowers rather small on hair-like, more or less flexuously 
exerted pedicels ; perianth thinly membranous and finely nerved, 
violet or sometimes white, 8-10 mm. long, the segments mostly 

emarginate, slenderly aristulate; column 4-5 mm. high; anthers 
relatively large, 1.5—2 mm. long; ovary sparsely puberulent; cap- 
sules on more or less spreading or recurved pedicels, subglobose, 

3-6 mm. high, developing obscure lateral nerves. 
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Texas and Louisiana in woodlands or dry pine woods ; flower- 

ing from early March to April. 

Texas: May 1, 1839, Dr. Riddell. 

Louisiana: Hale, Gray herb.; Lake Charles, March 24, 1900, 

B. F. Bush; Central, March 14, 1900, Biltmore herb. 

Specimens of this species received since the type was described 

show that the latter represents a small form of the species which, 

in its fullest development, takes on a notably different appearance. 

Plants essentially like the type, but even smaller and more narrow 

leaved and having white flowers, were collected by Mr. B. F. Bush 

at Lake Charles, Louisiana, March 4, 1900. On April 4th the 

same year, at Central, Louisiana, the species was collected for the 

Biltmore Herbarium which has submitted to me a beautiful sheet 

of specimens, These differ remarkably from the smaller plants 

referred to in much greater size, more fibrous base, clustered sub- 

tuberous roots, almost uniformly twin spathes with greatly elon- 

gated subtending bract and violet flowers. The numerous speci- 

mens, however, exhibit much variation, and I find among them 

nothing inconsistent with the view that they represent a robust 

state of the species hitherto known only from the diminutive type 

specimen. 

The species appears to fall into a group with S. albidum and 

S. scabrellum. : 

/5. Sisyrinchium biforme sp. nov. 

Growing in scant, erect tufts 20-40 cm. high, from stout sim- 

ple roots ; pale green and glaucescent. Leaves slender and very 

acute, less or more than half the height of the stem, narrow, I-T.5 

mm. wide, prominently close-nerved, the edges smooth or nearly 

So ; stem either scapose, with terminal spathe, or with one to three 

terminal peduncles, slender but stiff, sinuously erect or straight, 

I-~I.5 mm. wide, smooth and subterete, the margins sometimes 

almost obsolete; bracteal leaf slender and erect, shorter than 

the peduncles ; peduncles usually slightly curved, 5-7 cm. long, 

two-edged ; spathes narrow, especially the subterete base, vari- 

able in length, from 13 mm. to over 30 mm. long, the stiff bracts 

strongly close-nerved and cuspidate-acute, the inner one mostly 

Surpassing the outer and flattened-navicular with incurved apex, 

the outer one tapering above, tubular-clasping for 5-9 mm. 

at base; inner scales crowded, brownish-tinged, but little shorter 

than the bracts : capsules on erect pedicels 15-25 mm. long, usually 
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a little exceeding the bracts, brown, large, 5—7 mm. long, broadly 
oblong, many-seeded ; seeds I-1.25 mm. in diameter, globose or 
obovoid, coarsely and prominently pitted, distinctly umbilicate. 

Based on a single collection by Drummond from San Felipe, 

Texas, now in the Gray herbarium. 

A marked species apparently needing no comparison with any 

other. 

. 6. Sisyrinchium radicatum sp. nov. 

Erect, rather stout and rigid, pale and glaucous, from 30-45 

cm. or more high; roots in adense cluster from short woody 
rootstocks, soft and thick, giving off slender fibrils. Basal leaves 
mostly distinctly equitant in a short stiff cluster, a few longer ones 
sometimes half the height of the stem, 2-3 mm. wide, somewhat 
membranously broadened and hyaline-margined at base, stongly 
close-nerved, acute with hardened tip, the edges smooth ; stem 
stiff, 2-4 mm. wide, very narrowly firm-margined, the edges smooth 
or obscurely roughened near the nodes; nodes mostly two, de- 
veloping stiff bracteal leaves, shorter than the 1-4 peduncles ; 
peduncles 5-10 cm. long, more or less divergent and unequal, 
smooth-edged and obscurely denticulate ; bracts of spathe sub- 
equal, acute, 17~22 mm. lofg, somewhat membranous, distinctly 

fine-nerved, white-hyaline nearly to the tip, the outer one united 
below for about 5 mm.; inner scales three-quarters the length of 
the bracts or more; flowers violet-blue, on slender, slightly ex- 
serted pedicels, perianth about 10 mm. long, the segments short-_ 
aristulate ; stamineal column 5 mm. high, anthers about 1.5 mm. 
long ; ovary and young capsule densely glandular-puberulent. 

Southwestern Utah, St. George, Washington county, 1877. Dr. 
Edward Palmer, no. 456 in herb. College of Pharmacy, N. Y., 
and herb. Gray. More nearly related to some of the California 

species than to any of the Texas group. 

7. Sisyrinchium macrocarpon sp. nov. 

Similar to stouter forms of S. ensigerum, but stouter, stiffer and 
less branched, with larger spathes, smaller flowers and larger _ 
capsules. 

Very glaucous and pale, not changing color when dry, erect, 
from 20-30 cm. high; leaves over half the height of the stem, 
2.5-4 mm. wide, thick and very firm and stiff, strongly close-nerved, 
very acute with hardened tip, the edges smooth or obscurely den- 
ticulate-roughened ; stems 3 mm. or less wide, narrowly margined, a 



Tue SPECIES OF TEXAS AND THE SOUTHWEST 5TT 

the edges finely cartilaginous-ciliolate; mode one, bearing two 
rigid, suberect peduncles 6-8 cm. long, and a stiff subtending leaf 
of about equal length, strongly nerved and ancipital at base; pe- 
duncles about 1.5 mm. wide, ciliolate; bracts of the spathe 
unequal, carinate and ciliolate, the outer one herbaceously pro- 
longed and very acute, 2.5-4 cm. long, united for 5-8 mm. at 
base, rather broadly white hyaline below the middle ; inner bract 

2~-2.5 cm. long. the tip acute and somewhat incurved ; scales 

about three-quarters the length of inner bract; flowers few, 2-5, 

about 8 mm. long, the segments rather narrow, short-aristulate, 
non-emarginate ; staminal column 4-5 mm. high, anthers 1 mm. 
or more long ; ovary and capsule puberulent, the latter on rather 

stout, erect pedicels, pale brown, broadly oblong or subglobose, 

5~7 mm. high, the thickish valves sparsely venose. 

Arizona: Willow Spring, June 10-20, 1890, Dr. Edward 

Palmer, no. 490a, U. S. Nat. herb. 

The flowering time is rather earlier than that of S. demissum 

Greene and much earlier than that of S. amethystinum, both of 

which occur in the same region. 

* 8. Sisyrinchium longipedunculatum sp. nov. 

Pale green and glaucescent, erect, about 50 cm high, the simple 

roots rather few and coarse. Leaves dry and stiff, erect, more than 

half the height of the plant, 2-4 mm. wide, firmly close-nerved, 

slenderly attenuate and very acute, the rather sharp edges up- 

wardly close-serrulate: stems solitary or few, 2.5 mm. wide, stiff 

and somewhat flexuously curved, the wing margins sharp-serrulate ; 

bracted leaf much shorter than the two very long slender peduncles ; 

peduncles sometimes 18 cm. long, about .75 mm. wide, subterete, 

the very narrow margins smooth or obscurely serrulate ; spathes 

very narrow, almost subterete and but 1.5 mm. wide towards the 

base, the stiff, obscurely nerved bracts, tapering to the apex, almost 

cuspidate-acute ; inner bract 2.6 cm. long, a little surpassing the 

outer one which is very narrowly hyaline on the margins below 

and united-clasping for nearly 7 mm. at base ; scales silvery white, 

but little shorter than the bracts: capsules pale brown on nearly 

erect pedicels about 30 mm. long, obovoid-oblong, large, becom- 

ing 7.5 mm. high, the valves sparsely venose ; seeds 2-5 in each 

cell, large, 1. 5-2 mm. in longer diameter, irregularly obovoid or 

obovoid-oblong and angled, some of them compressed and nar- 

rowly umbilicate, black, at first finely rugulose, at length smooth 

and somewhat shining. 
Described from a single specimen in U.S. Nat. herb., collected 
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by Dr. Valery Havard, on top of Guadaloupe Mountains, Texas, 

October, 1881. 

A peculiar species differing markedly from any other known to 

me. In size of fully developed capsules and seeds and length of 

peduncles it appears to exceed any other North American species. 

“9g. Sisyrinchium pruinosum sp. nov. 

Loosely erect or ascending, 15-25 cm. high, rather bright 
green and glaucescent, but little duller when dry, roots simple and 

slender. Leaves about three-quarters the height of the plant, 
I-3.5 mm. wide, the stem-leaves often the broadest, usually per- 
ceptibly constricted above the conduplicate base, rather thin and 
lax, the edges smooth, the sides with those of the stem, peduncles 
and bracts more or less closely fine-roughened with minute white 
points, under a lens appearing as if covered with hoar-frost ; stems 
I-2.5 mm. wide, narrowly margined to rather broadly thin-winged; 
nodes I-2, the first one usually low on the stem; peduncles 2-3, 
erectly ascending, straight and slender, 5-12 cm. in length, often 
longer than the proper stem ; spathes narrow, the bracts slenderly 
sharp-attenuate, the usually longer outer one 15-30 mm. long, 
delicately many-nerved, the white-hyaline margins united for 3-5 
mm. at base; scales silvery-white and brownish-tinged, equalling 
the inner bract or shorter; flowers on hair-like slenderly much- 
exserted and flexuously-recurved pedicels; perianth violet-blue 
with a broad pale-yellow center; segments 10 mm. or more long, 
short-aristulate-; column 5 mm. high; anthers about 1.5 mm. 
long ; ovary glabrous. 

Dallas, Texas, April 13, 1900. B. F. Bush, no. 561, ‘‘ com- 
mon in woods’’; no. 709, much more slender, “common on 

prairie.” 
10. Sisyrinchium Texanum sp. nov. 

Erect or ascending, 12-25 cm. high, dull green and glauces- 
cent showing more or less discoloration when dry, the bracts and 

nodes mostly purplish tinged, tufts thinly loose-fibrillose at base, 
the numerous roots simpie and slender. Leaves equalling the 
height of the plant or nearly so, somewhat withering-persistent, 

I-2.5 mm. wide, tapering-acute or aculeate, the extreme tip be- 
coming indurated, firmly close-striate, the edges smooth to ob- 
scurely denticulate ; stems from less than 1 mm. to 2 mm. wide, the 

narrow margins either smooth or strongly denticulate ; node mostly 

one supporting a slender erect leaf mostly longer than the two OF 
three subequal or unequal erectly diverging peduncles ; peduncles: 

5-11 cm. long, slender, smooth to denticulate, the margins broadened 
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into the base of the spathe ; spathes rather short and broad, usually 

broadest near the base, becoming pale and somewhat turgid 

and obscurely nerved on the sides, the edges keeled ; bracts stiff, 

strongly but rather distantly nerved or becoming so, the outer 

one varying from stiffly attenuate and longer than the inner to 

subequal with it and merely acute, united-clasping for about 2 mm. 

at base ; inner bract usually very obtuse and scarious at the apex, 

about 15 mm. long; inner scales equalling the shorter bract or 

nearly so, brownish-tinged ; flowers on erect slightly exserted pedi- 

cels ; perianth light violet-blue, 10-15 mm. long ; column 4-5 mm. 

high ; anthers about 1.5 mm. long; ovary obscurely puberulent 

to glabrate; capsules thick-walled, dark brown, 3-5 mm. high, 

broadly oblong to subglobose the often apiculate valves bearing a 

pair of submarginal veins; seeds rather numerous in each cell, 

not seen when fully mature, less than I mm. in diameter, close- 

pitted. 

Eastern Texas to Louisiana flowering in March and April. 

A variable plant perhaps including more than one species: In 

reduced examples some of the stems may be simple with terminal 

spathe ; a few stout specimens show the base of the bracteal leaf 

distinctly roughened with minute points along the nerves. 

A specimen in the Gray herbarium, mounted on a sheet of 

Elihu Hall’s collection forming the type, has every appearance of 

being distinct and is only provisionally referred here, not being 

included in the description. The larger leaves which equal the 

height of the plant are over 35 cm. high and nearly 5 mm. wide ; 

the stems bear a short outcurved branch above with a cluster 

of rather short peduncles; the spathes are peculiarly thick and 

blunt, with the inner bract broadly obtuse, in some cases surpass- 

ing the obtuse or apiculate outer one. a 

Texas: Houston, Elihu Hall, no. 636, April 12, 1872; type 

in herb. N. Y. Bot. Gard., N. Y. College of Pharmacy, Mo. Bot. 

Gard., U. S. Nat. Mus.; Houston, Lindheimer, 1840, 1812, Mo. 

Bot. Gard.; Lindheimer, 1842, herb. Gray ; Pierce Junction, 

March 16, 1876, J. J. Good, herb. Mo. Bot. Gard.; April 2, 

1899, B. F. Bush, no. 32, ‘‘ Common on prairies ”’ ; Virginia Point, 

opposite Galveston, April 20, 1899, Prof. W. L. Bray ; Hock- 

ley, J. W. Thurow, 1893, herb. U. S. Nat. Mus.; April, 1839, 

Lindheimer, herb. Mo. Bot. Gard. 
Louisiana: Dr. Hale, herb. Torrey. 

‘y 
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“11. Sisyrinchium ensigerum sp. nov. 

Stiff, and very pale glaucous-green, mostly remaining pale 
when dry, 15-30 cm. or becoming 40 cm. high, the slender roots 
simple and wiry. Stems few, rigid, erect or divergently outcurved, 
mostly longer than the peduncles, when outcurved usually genic- 
ulate midway at the node, when erect often developing two approx- 
imate branches, 1.5—3.5 mm. wide, the firm wing-margins striate 
and rough-serrulate or even cartilaginous ciliolate ; peduncles 2-4, 

approximate or diverging, 5-13 cm. long, mostly 1-2 mm. wide, 
the wing-margins erose-denticulate to serrulate ; basal leaves usu- 
ally over half the height of the plant, stiff and more or less ensi- 
form and outcurved to straight and erect, 1.5-4 mm. wide, firmly 
close-nerved, the edges usually fine-serrulate, at least towards the 
very acute apex ; stem-leaves firm and erect, more or less ensi- 

form, tapering-acute, longer or shorter than the peduncles, the 
united base prominently strong-nerved and oppositely bicarinate ; 
spathes mostly 2-2.5 cm. long, sometimes larger and stouter, 
broadly flattened or narrow, the stiff thickish bracts strongly nerved, 
mostly stiffly attenuate and acute, the slender tips often outcurved, 
the keels serrulate, subequal or the outer one longer, the latter, 
usually widened below and connate for 2-4 mm. at base, narrowly 
white-margined; scales silvery-white, about three-quarters the 
length of the bracts: flowers on slender pedicels equaling of 
longer than the bracts, erect or slightly spreading above ; perianth 
rather pale violet-blue, 10-15 mm. long, the rather broad segments 
rounded or slightly retuse at the apex and short aristulate ; stam- 
ineal column 4.5—5.5 mm. high; anthers small and pale, 1-1.5 
mm. long; ovary glandular-puberulent; capsules, when not fully 
mature, 2.5-5 mm. long, obovoid-subglobose, pale and rather 
thick-walled, the valves developing lateral veins. 

From south-central to northeastern Texas, flowering in March 

and April, 

Bexar county, San Antonio, G. Jermy, type in Biltmore herb.; 

V. Havard, April, 1884, herb. Gray ; Gillespie county, G. Jermy, 

herb. Mo. Bot. Gard.; Hamilton county, J. Reverchon, 1885, 

herb. Gray; Travis county, Austin, April 2, 1898, W. L. Bray; 
April 18, 1898, A. A. Heller, no. 114; McLennan county, Waco, 
Sara A. Trimble, 1887, herb. Columbia Univ.; Shackleford 

county, Holstein, April 10, 1883, herb. Acad. Nat. Sci. Phila. ; 

Young county, Belknap, March, 1858, Sutton Hayes, herb. Nu 

Y. Bot. Gard.; Tom Green county, San Angelo, May 19, 1899, 
W. L. Bray; G. C. Neally, 1892, no. ‘103. 

7 iia 
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The type is stout, stiff and glaucous, with ensiform attenuate 

leaves and rather large pale flowers, the node borne about midway- 

in the height of the plant, the outer stems somewhat outcurved 

and geniculate. - Other forms, several of which came from the 

vicinity of Austin, are taller, more slender and erect, the node 

much above the middle, and with weaker stems and leaves, nar- 

rower spathes and smaller flowers. A specimen collected by Heller 

on bluffs along the Colorado at Austin is tall and slender-branched 

and bears numerous slender peduncles and narrow spathes ; the 

leaves vary from very narrow to over 5 mm. wide. 

Apparently also to be referred here is a single specimen col- 

lected by Prof: W. L. Bray at San Angeles “on dry soil among 

extreme xerophytes”’ which is low, with narrow, rigid leaves and 

small spathes, the bracts mostly scarious-obtuse, the inner one 

mostly the longer, and small flowers. 

Ws 3. Sisyrinchium amethystinum sp. nov. 

From 15-45 cm. high, pale green or glaucescent, scarcely dis- 

coloring when dry, roots slender, becoming slightly thickened, 

more or less fibrillate, leaves often numerous, the longer ones some- 

times three-quarters the height of the stem, erect, stiffish, many- 

nerved, smooth-edged, or, when young, ciliolate-serrulate above, 

I1.5—4 mm. wide, acute, the extreme tip becoming cartilaginous : 

stem I-2.5 mm. wide, the narrowly keeled edges smooth or with 

distant membranous serrulations, node mostly only one, bearing 

1-3 long and slender, erectly diverging, mostly unequal peduncles 

much surpassing the nodal leaves ; peduncles 6-18 cm. long, some- 

times as long as the stem, mostly I mm. or less wide, smooth or 

slightly serrulate; bracts subequal or the outer one sometimes 

herbaceously prolonged ; inner bract narrowed above, acuminate 

to scarious obtuse, 15-23 mm. long, outer bract rather broadly 

white hyaline on the edges below, united-clasping for 5-8 mm., 
the keels often ciliolate-serrulate, acute or attenuate ; scales over 

half the length of the inner bract ; flowers purplish-violet on the 

herbarium sheet, large ; perianth 12-15 mm. long, the segments 

very abruptly short aristulate or emarginate, column 6-8 mm. high ; 

anthers about 1.5 mm. long ; pedicels slender, erect, distinctly ex- 

serted, becoming 17—25 mm. long ; ovary and young capsule puber- 

ulent ; capsules pale, subglobose or obovoid, 4-5 mm. high ; the 

valves without lateral nerves ; seeds not fully mature but evidently 

becoming rather large, 1-2 mm. in longer diameter, rugulose, 
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Arizona, occurring perhaps exclusively at high elevations on the 

mountains, and ascending to at least 7,500 ft.; flowering from early 

July to after the middle of August. 

ARIzonA: Rincon Mts., 7,500 alt. 1891, G. C. Neally, no, 153; 

type, U. S. Nat. Mus.; San Francisco Mtn., August 18, 1889, J. 

H. Knowlton, no. 32; Harts Little Spring, July 8, 1892, J. W. 

Toumey, no. 430¢ ; E. O. Wooton, July 15, 1892; Flagstaff, July, 

1891, Dr. D. T. MacDougal, July 2, 1892, J. W. Toumey, no. 

4202 ,; Mormon Lake, July 17, 1892, J. W. Toumey, no. 4304; 

Bill William’s Mtn., alt. 7,000 ft., July 22, 1898, Dr. D. T. Mac- 

Dougal, no. 321. 

This is mostly a taller and stouter plant than S. demissum, the 

broader leaves and stem less discolored in drying, and with much 

larger flowers on more exserted pedicels, larger seeds and more 
slender roots. The flowering period is about one month later. 

Some specimens bear a close resemblance to specimens of 5. 

ensigerum. The two plants are, however, perfectly distinct, the 

present species differing among other characters in more narrowly 

margined stem, longer peduncles, decidedly longer stamineal col- 

umn, and larger capsules, the valves showing no traces of lateral 

nerves, 
13. SISYRINCHIUM DEMIssUM Greene 

Growing in narrow erect tufts 15-30 cm. or more high, vary- 
ing from very pale and glaucous to merely glaucescent, pale 
yellow or brownish green when dry; roots simple, becoming 
elongated and somewhat thickened, leaves about half the height 
of the tufts, sometimes longer, narrow, 1-2.5 mm. wide, mostly 

attenuate, the acute tip becoming cartilaginous, strongly close 
nerved or striate, the edges smooth or, toward the tip, cartilag!- 
nous-ciliolate : stems slender, often twisted and flexuously curved, 

narrowly margined, the edges smooth to denticulate or, near the 
node, cartilaginous-ciliolate ; nodes often swollen, mostly only one, 
when two the lowest one remote and bearing an erect leaf and 

peduncle ; terminal peduncles usually two, very slender, subequal 
or very unequal, erectly diverging, mostly 4-9 cm. long, usually 
much surpassing the bracteal leaf; spathes narrow, the bracts 
stiff and closely striate-nerved, attenuate and often slenderly acute, 
frequently ciliolate above, subequal, or either one the longer, 
13-25 mm. long; outer bract closely united-clasping for 3-9 
mm., the lower edges rather broadly firm-hyaline ; interior scales 
silvery white, from half to three-quarters the length of the bracts ; 
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flowers small, pale violet-blue; segments 7-10 mm. long, the 
midvein often prominent, tapering-aristulate or slightly retuse ; 
column about 3 mm. high; ovary slightly puberulent ; capsule sub- 
globose to broadly oblong, pale, corrugate, 4-5 mm. high on stiff 
erect pedicels shorter than or a little surpassing the bracts ; seeds 
small, 1-1.25 mm. in diameter, obovoid, not umbilicate, finely 
rugulose to nearly smooth. 

New Mexico and Arizona, extending east to western Kansas ; 

ascending to at least 6,500 feet and flowering from early June to 

the end of July. 

v14. Sisyrinchium varians sp. nov. 

Growing in thin or rather scant erect or loosely ascending 
tufts 15-30 cm. high, light rather dull green and glaucescent, not 
usually discoloring much when dry; roots simple and slender. 
Basal leaves usually over three-quarters the height of the plant, 
erect, but rather thin and soft or becoming firmer, I.5—4 mm. wide, 
tapering acute, the rather pronounced nerves at first close but be- 

coming well separated, the edges smooth; stem leaves erect and 
foliaceous, that from the lower node often surpassing the upper 
which frequently exceeds the peduncles : stems erect or ascending, 
mostly longer than the peduncles, 1.5-3 mm. wide, narrowly wing- 
margined, the edges smooth to denticulate ; nodes 1-2, rarely 3, 
the internode usually closely erect with its leaf and peduncles or 
peduncle bearing branch; peduncles 2-3, the outer one often 

slightly outcurved ; spathes flattish, rather narrow or sometimes 

broader and more sharply keeled; outer bract finely many-nerved, 

straight and narrowly acute or more foliaceous above and some- 

what incurved, rarely obtuse, 2-3 cm. long or prolonged to a 
length of 4 cm. the narrowly white-hyaline edges uniting 2-5 mm. 
above the base ; inner bract 15-25 mm. long, straight and nar- 
rowly acute, broader and slightly incurved ; scales 34 the length 
of the inner bract, brownish-tinged ; flowers violet-blue on slender 
slightly exserted erect or somewhat spreading pedicels ; perianth 
8-13 mm. long, the segments rounded or slightly emarginate at 

_ apex, short-aristulate ; column 4-5 mm. high, mostly less than 
half the length of the corolla; anthers about 1.5 mm. mien y Ovary 
glabrous. 

An extremely variable plant if not including more than one 

Species. Scarcely any two specimens of my series are closely alike. 

Eastern Texas, flowering in March and April. Dallas, April 

15, 1900, B. F. Bush, on prairie and in woods ; Columbia, March 

25,1900, Wm M. Canby ; McLennan county, April, 1888, S. P. 
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Wright, herb. Columbia Univ. and herb. Gray; Austin, March, 

1870, J. E. Bodin, type in U. S. Nat. herb.; A. A. Heller, March 

25, 1898, herb. N. Y. Bot. Gard. 

INDIAN TERRITORY: Sapulpa, April 28, 1895, B. F. Bush, 

herb. Columbia Univ., herb. Mo. Bot. Gard. 

v 15. Sisyrinchium amoenum sp. nov. 

Rather firmly erect and in closely many-stemmed tufts becom- 

ing 30cm. or more high, somewhat yellowish-green and glau- 

cescent, showing much brownish discoloration when dry ; roots 
numerous very slender and elongated. Leaves long and strictly 

erect but not at all rigid, the longer ones equalling the tufts or 
nearly so, tapering-acute, 1-3 mm. wide, not very closely fine- 

nerved, the edges smooth ; stems stiff and narrowly firm-winged, 
1-2 mm. wide, the edges very smooth to obscurely roughened, 
usually 2-branched from about the middle, the branches erect or 
the outer one diverging, each bearing 2~4 mostly shorter pe- 
duncles; some stems may bear but one node much above the 
middle ; stem-leaves erect, that from the lower node elongated ; 
peduncles from the upper node relatively short, mostly unequal 
and somewhat curved, approximate or diverging ; spathes mostly 
15-18 mm. long, often tinged with reddish-purple, narrowed to the 
base, the subequal bracts mostly short-attenuate and very acute, 
very finely close-nerved, the outer with the narrowly white- or 
purplish-hyaline edges united for about 3 mm. at base; inner 

scales brownish-tinged, but little shorter than the bracts ; flowers 
on slender erect pedicels subequal with the bracts, rather large, 
deep purple-blue, the delicately short-aristulate segments becom- 
ing 12 mm. long; column 5 mm. or more high; anther orange- 
yellow, about 2 mm. long; ovary glabrous. 

Columbia, Texas, April 1, 1900, B. F. Bush, no. 472. 

Proposed as distinct from S. flaccidum not without considerable 

reservation. Nevertheless it seems scarcely possible to reconcile 

its greater size and strictly erect habit with the diffuse and sub- 

spreading character of S. flaccidum. It is also relatively much 

longer-stemmed and more glaucescent, with thicker, more firmly 

and closely nerved leaves and bracts, shorter, stiffer peduncles, : 

and larger flowers on less exserted pedicels. ae 

It should be noted also that this plant and S. flaccidum were — 
collected for distinct species by Mr. Bush, who especially noted — | 

its conspicuously larger size and larger flowers. Doubtless the 

mature fruit of each would settle finally the question of rela- 

tionship. : 
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/17. Sisyrinchium Brayi sp. nov. 

Growing in stiff tufts of many erectly-ascending stems about 
15 cm. high, dull green and glaucescent much darkened when 
dry; roots simple, becoming stiff and wiry. Basal leaves rather 
few, the longer ones nearly equalling the tufts, firmly erect or as- 
cending, often somewhat curved, 1-2 mm. wide, narrowly very 
acute, the edges smooth or minutely denticulate especially towards 
the apex; stem leaves mostly broader, often incurved, equalling 
the peduncles or nearly so: stems stiff and narrow especially to- 
wards the base, often outcurved below, I-1.5 mm. wide, narrowly 
margined, the edges cartilaginous and finely erect-denticulate ; 
nodes 1-2, the lower one mostly below the middle and bearing 
I-2 erect peduncles, the internodes often forming a stiff double 
curve with the lower stem and peduncles; peduncles from the 
upper node 2—4, usually unequal and diverging or curved, 3-8 cm. 
long, stiff, and slender, denticulate-roughened or smooth ; spathes 
narrowly oblong, about 1.5 cm. long; bracts mostly subequal, 
very acute, firmly membranous and finely many-nerved, the keels 
mostly denticulate-roughened ; margins of outer bract conspic- 
uously white-hyaline, united about 3 mm. at base, those of the 

inner bract broadly white-hyaline nearly to the apex ; scales silvery- 
brownish, but little shorter than the bracts; flowers on erect ped- 
icles subequal with the bracts, violet-blue ; perianth about 10 mm. 

long, the oblong segments delicately firm-nerved, almost subspinu- 
lose, short-aristulate, not emarginate ; column 3—4 mm. high ; an- 
thers nearly 2 mm. long; ovary glabrous; capsules apparently 
very small and trilobulate, subglobose, the valves definitely tri- 
nervate. 

_ Virginia Point, opposite Galveston, Texas, April 20, 1899, Prof. 

W. L. Bray, “ flat coast prairie, making blue patches for many 

acres,”’ 

Apparently between S. Helleri and S. colubriferum, differing 

from the former in non-spreading habit, stiffer, less branched stems, 

shorter pedicels, glabrous ovary and much smaller trinervate cap- 

sule. Though most like this species in general appearance the 

plant seems to be in much closer affinity with the much more 

diverse appearing S. colubriferum. From the latter it differs in 

lesser size, stiffer, less branched habit, darker color when dry, 

much narrower and less leafy stems, much narrower and firmer 

leaves and rather smaller flowers with narrower more firmly nerved 

and non-emarginate perianth segments. 
Named for the collector, Prof. W. L. Bray, who has supplied 

me with specimens of several of the species here described. 
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18. SisyRINCHIUM FURCATUM Bicknell, Bull. Torr. Club, 26: 229. 

1899 

Firmly erect or erectly ascending in close many-stemmed 

tufts, 10-20 cm. high, rather bright yellowish-green, turning duller 
or brownish-green when dry, usually not even glaucescent, pur- 

plish about the nodes and bracts in most specimens, becoming 
slightly fibrillose at base, the roots numerous and slender ; leaves: 

numerous, the basal usually over half the height of the stem or 
longer, 0.5—2 mm. wide, closely and finely striate-nerved, slenderly 

acute, the edges smooth or sometimes obscurely denticulate- 
roughened, the sides below sometimes incrustate-roughened with 

minute harsh points; stem-leaf firmly erect, subequal with the 

peduncles, the narrow base prominently fine-striate ; stems 0.5—- 

1.5 mm. wide, narrowly thin-winged or merely margined, the edges 

smooth or denticulate-serrulate, the sides smooth or roughened 

with minute whitish points ; peduncles 2~3, slender, mostly 4-6 

cm. long, approximate or diverging, smooth or roughened and 

denticulate ; spathes broadest at the middle, 2~3 mm. wide in the 

pressed plant, mostly 1.5-2 cm. long, the bracts at first thinly 

membranous and semi-transparent, delicately nerved, acute of 
acuminate, equal or the outer one slightly the longer, rarely 3 cm. 
in length, its margin narrowly white or purplish hyaline, united- 

clasping for 2-5 mm. at base ; inner scales brownish tinged, about 
half the length of the bracts; flowers on erect pedicels little if 

any longer than the bracts ; perianth bright purplish-blue, the seg- 
ments 8-12 mm. long, emarginate or rounded, aristulate ; stam! 

neal column 4-5 mm. high, usually less than one-half the length of 
the perianth; anthers orange-yellow, 1.5-2 mm. long; ovary 
closely glandular-puberulent or tomentulose. 

Additional material which has come to hand since the descrip- 

tion of the single specimen on which the species was based permits 

the above more comprehensive description and extension of range 

from Louisiana to Mississippi, Arkansas and Texas. The mature 

fruit has not yet been seen. 

Mississippi: Jackson, April 3, 1900; Wm. M. Canby. ee. 
Louisiana: Hammond, April 4, 1889; Lewena Gallup, “ Pine 

lands ;’ type in the U. S. Nat. herb.; Opelousas, April 3, 1909) 
Washington, April, 8, 1900, dry soil; Biltmore herb. 

ARKANSAS: Prescott, April 8, 1900; B. F. Bush, “ common 

on prairie.” . 

InpIAN TERRITORY: Muscogee, April, 1891, M. A. Carleton. 
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19. SISYRINCHIUM LANGLorsII Greene 

Suberect or ascending in loose tufts, 6 10 cm. high from a 
cluster of delicate fibrous roots, slightly fibrillate at base, dull 
green, turning dark when dry; leaves firm, almost capillary, mostly 
-25-.5 mm. wide, the broadest becoming 1 mm. wide, equalling or 
shorter than the stems, slenderly tapering to a somewhat indurated 
point, closely striate-nerved, the edges smooth; stem-leaves sub- 
equal with the peduncles; stems equally slender with the leaves, 
the firm narrow margins smooth to denticulate; node often low 
down or subbasal, usually bearing 2-3 very slender, suberect, 
smooth or denticulate peduncles 4-9 cm. long ; spathes about 1.5 
cm. long, 1.5—2 mm. wide, the bracts rather stiff and firmly close- 
nerved, narrowly attenuate, subequal or the outer one slightly longer, 
sometimes becoming 2 cm. long, its margins narrowly hyaline 
and connate for 4-5 mm. at base; inner scales brownish-tinged, 
about half the length of the bracts ; flowers pale blue, on hair-like 
slenderly exserted pedicels ; perianth less than 10 mm. long, the 

segments contracted or slightly emarginate at apex, mucronulate- 
aristulate ; stamineal-column 4—5 mm. high, usually more than half 
the length of the perianth ; anthers pale yellow, about 1 mm. long ; 

Ovary sparsely puberulent. 
The above description is based on type specimens received from 

Professor Greene. Fruiting specimens from Texas referred here 

are taller, more erect and broader-leaved, becoming 24 cm. high, 

with the larger leaves 1.5 mm. wide; the capsules are globose to 

broadly oblong and 2~4 mm. high on flexuously spreading pedi- 

cels, their walls rather thin and transversely corrugate without 

lateral nerves; the seeds are .75 mm. in diameter, black, globose 

and rather deeply close-pitted. 
Related to S. furcatum but smaller and more slender through- 

out, the leaves and bracts firmer and more attenuate and closely — 

nerved, the pedicels more slender and exserted, the flowers smaller 

and paler, the stamineal-column relatively longer, anthers smaller. 

Lourstana: St. Martin county, April 11, 1892, in full flower, 
Rev. A. B. Langlois, type in Herb. Prof. E. L. Greene ; Texas, ex 
herb, George Thurber in herb. Gray; Drummond in herb. Co- 

lumbia Univ., and Acad. Nat. Sci. Philadelphia. 

/20. Sisyrinchium Bushii sp. nov. 

Growing in small, more or less spreading or suberect tufts, 6-15 

cm. high, rather pale dull-green, darkening somewhat when dry, 
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sometimes minutely scabrous, base of young tufts often chaffy 
with the remains of dead leaves or finally loosely fibrillose ; roots 
simple. Basal leaves shorter than or nearly equalling the tufts, 
erect or ascending, firmly close-nerved, mostly 1.5-2 mm. wide, 
acute with finally hardened tip, the edges smooth or cartilaginous- 
denticulate ; stems erect or ascending or the outer ones spreading 
and geniculate at the node, 1-2 mm. wide, the firm, narrow 

margins cartilaginous-denticulate or ciliolate; nodes 1-2, the 
lower one mostly near the base of the stem ; stem-leaves firmly 
erect, the lower one relatively elongated, the upper subequal with 
the 2-4 approximate peduncles; spathes 12-20 mm. long, the 

bracts equal or the outer one often, the inner sometimes, slightly 

the longer, mostly denticulate on the kéels, closely many-nerved, 
acute, sometimes narrowly prolonged, the edges rather broadly 

white-hyaline, especially on the inner bract which may be scarious- 
obtuse at the apex ; outer bract connate for 3-5 mm. at base; the 

bracts, leaves and stem sometimes obscurely roughened with 

minute points; inner scales equalling the bracts or nearly 50, 
brownish-tinged ; flowers rather pale violet-blue on mostly well 
exserted erect or recurved pedicels ; perianth 8-12 mm. long, the 
segments short-aristulate, contracted at the apex or slightly emar- 
ginate ; column 4-6 mm. high, one-half or more the length of the 
corolla; anthers nearly or quite 2 mm. long ; ovary puberulent to 

glabrate ; capsules apparently globose or suberect on much re- 
curved pedicels, 

A small, tufted, subspreading species near S. varians but, be- 

sides difference in size and habit, firmer and more glaucous, the 

leaves more strongly close-nerved, the first node much lower on 

the stem, the stamineal-column relatively longer with larget 
anthers ; the ovary mostly puberulent. 

Named for Mr. B. F. Bush, the collector of the type specimens 
as well as of several other Texas species here first described. 

InpiAN TERRITORY: Sapulpa, April 29, 1895, B. F. Bush, no 

971, herb. Columbia Univ., herb. Biltmore, herb. Mo. Bot. Gard. 
Dr. Edward Palmer, 1868, no. 336,U. S. Nat. herb. and herb.Torrey- 

Texas: Herb. Torrey; Austin, April 30, 1898, Prof. W. L. 

Bray ; Leonard, Collin county, May 1, 1886; J. H. Merrill, herb. - 

Columbia Univ., Dallas, April 15, 1900, B. F. Bush. ee) 
a 

21. Sisyrinchium Canbyi sp. nov. as 

Growing in very small tufts of several stiffly ascending stems 4-6 
cm. high, dull glaucescent green. Leaves extremely narrow, mostly 
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0.5 mm. wide, stiff, prominently fine-nerved, the edges, as are 
those of the stem and peduncles, finely cartilaginous-denticulate, 
the tips somewhat obtuse; stems not broader than the leaves, 
narrowly two-edged, sometimes simple, but mostly branched 
about the middle into two erectly-ascending, often slightly curved 
peduncles 1.5—2.5 cm. long, the subtending leaf not surpassing the 
peduncles ; spathes narrowly oblong, narrowed to each end, the 
acute or obtuse bracts 10-12 mm. long, or the outer one becom- 
ing linear-attenuate and 15 mm. long, rather prominently and 
closely fine-nerved, the keels denticulate, the inner margins of 
outer bract rather broadly white-hyaline below; silvery and 
brownish-tinged, nearly equalling the bracts; flowers small, on 
distinctly exserted pedicels, bright purplish-blue, the segments 
rather narrow and close-nerved, sharp-mucronulate, 6-8 mm. 
long ; stamineal-column 3-4 mm. high; anthers about 1 mm. 
long ; ovary glabrous or glabrate. 

Columbia, Texas, March 25, 1900, Wm. M. Canby. 

A curious little plant, the smallest of our species except 5. 

exile, based on a single specimen sent me by Mr. Canby in a sheet 

with reduced examples of S. flaccidum, a very different plant. It 

suggests a depauperate state of S. Bushii, but differs in much nar- 

Tower, more definitely fine-denticulate leaves and stiffly subspread- 

ing habit, smaller, deeper colored flowers, with very short stami- 

neal-column, and much smaller anthers. 

’ 22. Sisyrinchium colubriferum sp. nov. 

Suberect or spreading in leafy tufts 20 cm. or more high, sparsely 
loose-fibrillose at base, dull green, turning brownish-green, mostly 

purplish at the nodes, roots simple, stiff and slender. Leaves broad 

and thin, perceptibly narrowed towards the base, sometimes surpass- 

ing the peduncles, 2-7 mm. wide, not very closely many-nerved, 
acutely pointed, the edges mostly smooth; stems numerous, 
branched from near the outcurved or suberect base, the internodes 

and often compound branches more or less stiffly sinuous, broadly 

thin-winged, 2—5 mm. wide, the edges finely denticulate-serrulate ; 

peduncles in clusters of 3-4, numerous by reason of the com- 

Pound stems, mostly curved, 5-10 cm. long, .75-1.5 mm. wide, 

approximate or somewhat diverging, denticulate ; spathes nar- 

rowed to each end, the bracts acuminate, thin, closely many- 

nerved, the outer one a little longer than the inner, its margins 

white-hyaline below, connate for 2—3 mm. at base ; scales brown- 

ish, three-quarters the length of the inner bract or longer ; flowers 

on slender more or less exserted or slightly spreading pedicels ; 
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perianth light violet-blue, the obovate or obovate-oblong segments 
about Io mm. long, mostly retuse, mucronate ; stamineal-column 
short, 4 mm. high; anthers 1.5 mm. long; ovary glabrous ; cap- 
sules on more or less spreading pedicels, 4 mm. or more high, the 
valves more or less distinctly trinervate. 

Texas: Columbia, Brazoria county, April 9, 1899, ‘‘ common 

on prairie,’ B. F. Bush, no. 66. 

A well-characterized species of very distinct habit by reason 

of its widely sinuous and compound, broadly-leaved stems and 

branches and numerous interclustered peduncles. 

- 23. Sisyrinchium Helleri sp. nov. 

Spreading or suberect in loosely many-stemmed tufts, dull green 
or glaucescent, turning dark when dry, roots long and slender. 
Basal leaves about half the length of the stems, 1-2 mm. wide, thin, 
rather openly weak-nerved when full grown, narrowly acute, mostly 

smooth-edged ; stems mostly shorter than the peduncles, usually 
spreading or ascending, and geniculate at the one or two nodes, 
8-20 cm. long over all, 1-1.5 mm. wide, narrowly firm margined, 
the edges smooth to erect-denticulate ; peduncles 2-4, more or less 
unequal and diverging, 3-9 cm. long, sometimes twice the length 
of the stem, mostly 1 mm. or less wide, smooth-edged or nearly 
so ; stem-leaves usually much shorter than the peduncles, rather 
abruptly broadened and loosely clasping below, the lower margins 
conspicuously white-hyaline ; spathes mostly deflected, broadest — 
about the middle and somewhat lenticular in outline, mostly 
15-18 mm. long and 3-5 mm. wide, the bracts closely fine-striate 
with broadly white-hyaline margins, sharply acuminate or some- — 
times obtuse-pointed, the more convex boat-shaped inner one — 
usually a little surpassing the outer which is connate for 2—4 mm. 
at base ; scales brownish, equalling the bracts or nearly so : flowers 
on erect pedicels 15-25 mm. long, equalling or much surpassing 
the bracts ; perianth rather deep, bright blue, 10 mm. or more 
long, the segments obovate or narrower, scarcely or not emargt- 
nate, mucronate-aristulate; stamineal-column 4-5 mm. high ; 
anthers small, about 1 mm. long ; capsules on more or less spread- 
ing or recurved pedicels, rather large, subglobose and 4-6 mm. — 
high or becoming obovoid-oblong and 7 mm. high, the dark-brown 

valves without nerves ; seeds not fully mature, rather large, 2-5 _ 
in each cell. | : 

Texas: Nueces county, along Corpus Christi Bay, April 9- = 

12, 1894, A. A. Heller. Type, “Plants of Southern Texas, 10 — 

1652. i 
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Especially characterized by spreading habit, numerous narrow 

stems and narrow leaves, relatively broad spathes with longer 

inner bract, large capsules. 

24” Sisyrinchium flaccidum sp. nov. 

Forming small many-stemmed usually somewhat diffuse or 

spreading tufts, or sometimes erect, 10-20 cm. high, rather deep 

green and scarcely if at all glaucescent, turning dark when dry, 
roots very slender. Basal leaves numerous, frequently equalling 

the height of the plant, thin and lax with delicate well-separated 

nerves, I~3 mm. wide, tapering-acute, the edges smooth; stem- 

leaves elongated but not usually surpassing the terminal pedun- 

cles; stems weak, very slender, .5-1.5 mm. wide, two-edged or 

narrowly thin-winged, the edges smooth or sometimes partially 

denticulate-roughened, some of them usually outcurved or spread- 

ing at least below and geniculate at the nodes ; nodes mostly two 

the lower one often subbasal, but sometimes high up ; peduncles 

very straight and slender, often appearing filiform, usually only one 

from the lower node and two or three from the upper one, erect 

or nearly so, 4—9 cm. long, spathes narrow, somewhat tapering to 

the base, straight or deflected; bracts membranous, delicately 

many-nerved, acute to narrowly acuminate, subequal or the outer 

one slightly prolonged, 13-20 mm. rarely 25 mm. long, the outer 

one narrowly white-hyaline on the edges, united at base for 3-5 

mm. ; inner scales 14-34 the length of the bracts, silvery and 
brownish tinged; flowers bright purplish-blue, the segments 8-10 

mm. long, mucronate-aristulate, mostly not emarginate ; stamineal- 

column 5 mm. high, the anthers 1.5 mm. long; ovary strictly 

glabrous. 

Eastern Texas in rich woods and on prairies, beginning to 

flower before the end of March. Common about Columbia, the 

only locality from which I have received it. 

Columbia, Brazoria county, April 6-7, 1899, March 26-28, 

1900, no. 466 type, B. F. Bush ; March 25, 1900, Wm. M. Canby. 

A small, thin-leaved species of lax habit apparently nearest to 

S. furcatum but differing in weaker stems, thinner longer leaves, 

almost perfect smoothness, duller green color and glabrous ovary. 

25. SIsyRINCHIUM MINUS Engelm. & Gray, Bost. Journ. Nat. Hist. 

5: 263. 1845 

Diffusely spreading or ascending in loose tufts, green or slightly 

glaucescent, usually turning very dark when dry ; roots weak and 
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slender, pale and fibrillate. Stems from 5-25 cm. long, branched 
and leafy from near the base, more or less flexuose and geniculate 
from node to node as are the longer branches, the nodes 2-6, the 
branches and peduncles more or less outcurved or diverging. 
Leaves very thin, semi-transparent, delicately nerved, the main 

nerves rather distant, the faint alternating series often in groups of 
two or three and with scattered cross-reticulations, 2-7 cm. long, 
1-4 mm. wide, the edges denticulate-roughened to serrulate, acu- 

minate; stem-leaves often incurved-subfalcate ; basal leaves few 

and early withering: stem merely margined or narrowly winged, 
sometimes almost subterete at base, the edges denticulate-rough- 
ened to smooth ; peduncles short, 2-6 cm. long, the ultimate ones 

a diverging pair or solitary; spathes flattened, the bracts very — 

unequal, somewhat abruptly acute or obtusely pointed, the outer 
one leaf-like, 13-35 mm. long, the edges white-hyaline below, 
connate for 3-5 mm. at base; inner bract 10-20 mm. long, less 

foliaceous than the outer one; scales short, commonly less than 
half the length of the shorter bract, brownish-tinged ; flowers 2-6 
on hair-like, slightly exserted peduncles, mostly flexuously spread- _ 

ing above; perianth very small, 5~6 mm. long, said to be reddish- _ 

purple or yellowish-white, usually colorless in dried specimens, 

the segments not usually emarginate, slenderly acuminate and 
aristulate, delicately 3—5-nerved; stamineal-column 2.5—3 mm. 
high ; anthers .o5 mm. long: ovary thinly puberulent; capsules 
light brown, corrugate from the narrow rows of 4—6 seeds, oblong, 
3-5 mm. long, 2~3 mm. wide ; seeds very small, black, subglobose _ 

to ellipsoid, 5.0-.75 mm. in diameter, strongly pitted, umbilicate. 

Eastern and central Texas to Louisiana, in damp soil and low — 

prairies, flowering in March and April. Apparently the commonest — 

species of Texas. ee 
Texas: Bexar county, San Antonio, V. Havard, 1884; Gil- 

lespie county, G. Jermy ; Brazoria county, Columbia, B. F. Bush, — 

1899; Wm. M. Canby, 1900; Chenango, Bush, 1899 ; Fort Bend — 
county, Richmond, W. F. Bray, 1899; Harris county, Houston, — 

Elihu Hall, 1892, no. 637; Harris county, Harrisburg, I. F. Ivor 

1875; Hockley, T. W. Thurow, 1893; M. A. Carleton, 1891 ae 

Dallas county, Dallas, J. Reverchon, Curtiss, North Am. Plants, — 
no. 2860; J. Reverchon, 1874, 1880; also Lindheimer, 1844, nO. 

313; Drummond, no. 408 ; Mex. Boundary Survey, no. 1445- 

Louisiana: Baton Rouge, 1874, G. F. Good. 
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pestre, C. vestitum, C. confertum, C. patulum, C. Sonnei, C. adsurgens, and C. fastigia- ” 
zum, new species. 

Greene, E.L. Five new Species of Rumex. Pittonia, 4: 304-306- 
30 S. Igor. 

RR. gracilites, R. polyrrhizus, R. procerus, R. confinis, and R. Senestratus. 

Greene, E. L. Corrections in Nomenclature.—IV. Pittonia, 4: 3°7- 

30 S. Igor. 

Greene, E. L. Studies in the Cruciferae. —IV. Pittonia, 4: 307-315- 
30S. Igor. 

New species in Lesguerella (8), Thysanocarpus, Lepidium, Draba (3), and Thely- 

podium (2). 

Grout, A. J. Mosses with a Hand-Lens. Pp. i-ix, 1-73- New 
York. 1900. +5 
An introduction to the study of mosses. 

Hammerle, J. Ueber die Periodizitat des Wurzelwachstums bei Acer : 
Pseudoplatanus. Beitr. wiss. Bot. 4: 149-165. Igol. CS 

Harper, R. M. On a Collection of Plants made in Georgia in the Sum- . 
mer of 1900. Bull. Torr. Club, 28: 454-484. p/. 29. 27 Alu + 
Igol. : 

New species in Fuirena, Rhynchospora, Glottidium, Viola (by Pollard), Diceran~ 

dva, and Baldwinia. 

Hay, G. U. A Wilderness Journey in New Brunswick. Bull. Nat 
Hist. Soc. New Brunswick, 17: 153-169. 1899. 
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Hemsley, W. B., & Pearson, H. H. W. On a small Collection of 

dried Plants obtained by Sir Martin Conway in the Bolivian Andes. 

Jour. Linn. Soc. 35: 78-90. 15 Jl. Igor. 

Holm, P. Zriocaulon decangulare L.; An anatomical Study. Bot. 

Gaz. 31: 17-37. f. 7-5. 21 Ja. Igor. 

Howard, A. On Zrichosphaeria sacchari Massee ; A Fungus causing a 

Disease of the Sugar-cane known as Rind Fungus. Ann. Bot. 14: 

617-645. ~/ 374. D. 1900. 

Johnson, D. S. Notes on the Flora of the Banks and Sands at Beau- 

fort, N. C. Bot. Gaz. 30: 405-410. 20 D. Igoo. 

Jost, L. Ueber einige Eigenthiimlichkeiten des Cambiums der Baume. 

Bot. Zeitung, 59: 1-24. pl. r. f. 7-72. 16 Ja. Igol. 

Lloyd, F. E. Some Points in the Anatomy of Chrysoma paucifloscu- 

fosa. Bull. Torr. Club, 28: 445-450. f. 7-3. 27 Au. Igor. 

Lloyd, F. E., & Underwood, L. M. A Review of the Species of ZLyco- 

podium of North America. Bull. Torr. Club, 27: 147-168. p/. 2-4. 

21 Ap. Igoo. 

Includes descriptions of Lycopodium porophilum and L. Fawcettii sp. nov.; L. in- 

undatum adpressum Chapman and ZL. inundatum pinnatum Chapman are raised to 

specific rank. 

Malme, G. 0. A. N. Die Asclepiadaceen des Regnell’schen Herbars. 

Kongl. Sv. Vet.-Akad. Handl. 347: 1-101. p/. 7-8. 1900. 

Contains descriptions of new species and varieties from Brazil in the genera Hemi- 

pogon, Orthosia, Oxypetalum (5), Calostigma (3), Widgrenia (gen. nov.), Melinia, 

Macroscepis, Pseudibatia (2, gen. nov.), Nephradinia, Blepharodon, and Marsdenia. 

Massee, G. Dacryopsis Ellisiana Massee. Bull. Torr. Club, 28: 519. 

30S. 1gor. 

Massee, G. Redescriptions of Berkeley’s Types of Fungi. Part II. 

Jour. Linn. Soc. 35: go-119. pl. 4, 5- 15 Jl. 1901. 

Maule, C. Das Verhalten verholzter Membranen gegen Kalium-per- 

manganat, eine Holzreaktion neuer Art. Beitr. wiss. Bot. 4: 166- 

185. 1901. 

Maxon, W. R. A new Asflenium, hitherto referred to 4. Trichomanes 

var. incisum Moore. Bull. Torr. Club, 27: 197-199. 21 Ap. 1g00. 

Asplenium vespertinum Maxon. 

Maxon, W. R. Notes on the Validity of Asplentum ebenoides as a 

Species. Bot. Gaz. 30: 410-415. 20 D. 1900. 

Meehan, T. Callicarpa Americana. Meehan's Monthly, 11: 129, 

130. ~/. 9. S. 1901. ? 
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Moller, A. Phycomyceten und Ascomyceten. Untersuchungen aus 
. Brasilien. 1-310. p/. z-7z. f. 7, 2. Jena, gor. 
Includes numerous new genera and species. 

Murrill, W. A. The Development of the Archegonium and Fertilization 
in the Hemlock Spruce ( Zsuga Canadensis Carr.). Ann. Bot. 14: 
533-607. p/. 37-33. D. Ig00. 

Némec, B. Der Wundreiz und die geotropische Kriimmungs-fahigkeit 

der Wurzeln. Beitr. wiss. Bot. 4: 186-217. tgo1. 

Osgood, W. H. Natural History of Queen Charlotte Islands. —Flora. 

N. A. Fauna,.21t: 11-16. 26 S. 1901. 

Osgood, W. H. Natural History of the Cook Inlet Region, Alaska. 

—Flora. N. A. Fauna, 21: 53-56. 26S. 1901. 

Pollard, C. L. Some strange Practices in Plant Naming. Science, IJ. 
14: 280-285. 23 Au. Igor. | 

Pollard, C. L.,& Maxon, W.R. Some new and additional Records on 

the Flora of West Virginia. Proc. Biol. Soc. Wash. 14: 161-163. 
9 Au. Igor. 

Preston, C. E. Non-sexual Propagation in Ofwatia. Bot. Gaz. 31: 
¥a7; 820.; 23 F. 290%. 

Rehm, H. Beitrage zur Pilzflora von Sudamerika.—XII.-XVI. 
Sphaeriales e a/. Hedwigia, 40: 1oo-124, 141-144. fl. 5, 6. 20 

Ap. 1901; 145-170. 20 Je. Igor. 

New species in Vestergrenia (gen. nov.), Acanthostigma, Herpotrichia, Wallro- 
thiella (3), Lizonia (3), Melanopsamma (3), Zignoella, Melanomma (2), Gaillar- 
diella, Leptosporella, Ceratostoma, Otthia, Amphisphaeria (2), Winterina, Jutella, as 
Mycosphaerella (3), Physalospora (10), Apiospora (2), Didymella (2), Massarinula, 
Didymosphaeria (2), Metasphaeria (3), Ceuthocarpon (2), Trabutia, Clypeosphaeria, 
Vialaea, Valsa, Cryptovalsa, Endoxylina, Calosphaeria, Diatrype (2), Micropeltis; 
Kulihemia, Nummularia, Hypoxylon, Kretzschmaria, Xylaria (2), Myomaecjut, 
Pseudomeliola, Dimerosporium, Parodiella (2), Zukalia (5), Asteridium (6), Hyalo- sane 
derma (2), Asterella, Asterina, Meliola (4), Limacinia, Molleriella, Ascomyceta (2), a Zz 
Cookella, Taphrina, and Endomyces. oe 

Reineck, E. M. Allerwettsbiirger in der Flora von Siidbrasilien. ~ 
egem. Bot. Zeitsch. 1901: 107, 108. 15 Je. 1901. ‘ 

Rydberg, P. A. Studies on the Rocky Mountain Flora.—lI. Species 
of Senecio of the lobatus, aureus, subnudus, and tomentosus groups. 
Bull. Torr. Club, 27: 169-189. pl. 5, 6. 21 Ap. 1900. 
Senecio sanguisorboides, S. Greggii, S. millelobatus, S. tridenticulatus, S. oblanceo- 

latus, S. longipetiolatus, S. fulgens, S, Jonesii, S. subcuneatus, S. acutidens, S. 
platylobus, S. flavovirens, S. aurellus, S. Idahoensis, S. fedifolius, S. salicinus, Se 
canovirens, and S. rosulatus, new species or new names. 
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Rydberg, P. A. Studies on the Rocky Mountain Flora.—VI. Bull. 

Torr. Club, 28: 499-511. 30S. 1901. 
New species in 7rifolium, Vicia, Primula, Cuscuta (2), Monarda, Castilleja, 

Pentstemon, Sambucus, Chrysothamnus (2), Aster, Machaeranthera, Erigeron, Car- 

duus (6), Agoseria (2), Taraxacum, Crepis, and Hieracium, 

Rydberg, P. A. What is Prunus insititia? Bull. Torr. Club, 27: 

195, 196. 21 Ap. I9go0. 

Sargant, E. Recent Work on the Results of Fertilization in Angio- 

sperms. Ann. Bot. 14: 689-712. OD. 19009. 

Schneider, A. The probable Function of Calcium oxalate Crystals in 

Plants. Bot. Gaz. 32: 142-144. 20 Au. Igol. 

Small, J. K. Dasystoma flava and some related Species. Bull. Torr. 

Club, 28: 451-453. 27 Au. Igor. 
Includes three new species and names. 

Smith, F. G. A peculiar Case of Contact Irritability. Bull. Torr. 

Club, 27: 190-194. 21 Ap. 1900.  [Illust. ] 

Smith, J. D. Undescribed Plants from Guatemala and other Central 

American Republics. Bot. Gaz. 31: 109-125. pl. Z. 23 F. 1901. 

Smith, M. H. Nitrates as a Source of Nitrogen for saprophytic F ungi. 

Bot. Gaz. 31: 126. 23 F. rgot. 

Smith, R. W. The achromatic Spindle in the Spore Mother Cells of 

Osmunda regalis. Bot. Gaz. 30: 361-377. pl. 22. 20 D. Igoo. 

Spegazzini, C. Contribucién al estudio de la Flora del Tandil, 1-60. 

8vo. La Plata and Buenos Ayres. 15 Ap. 1901. 

Contains descriptions of new species in Portulaca, Mimosa, 

Baccharis, Perezia, and Verbena, 

Spegazzini, C. Nova Addenda ad Floram Patagonicam. An. Soc. 

Cient. Arg. 47: 161-1773 224-2393 274-290; 48: 44-595 172- 

190; 238-242; 329-332. 1899. . 

Contains descriptions of new species in Ranunculus, Draba, Siymbrium, Braya, 

Calandrinia, Sida, Oxalis, Adesmia, Vicia, Hoffmanseggia, Acaena, Ocnothera, Petro- 

cactus, Tetragonia, Azorella, Mulinum, Boopis, Haplopappus, and Baccharis. 
# on 

Spegazzini, C. Stipeae Platenses. An. Mus. Nac. Montevideo 4”: 

i.—xviii.; 1-56. 1go01.  [Illust.] 
Includes new species and new names in O- -ysopsis and Stipa. 

Steele, E.S. Sixth List of Additions to the Flora of Washington, 

D. C., and Vicinity. Proc. Biol. Soc. Wash. 14: 47-86. 19 Je. 1901. 

Includes a new species of Viola by Greene and a Lycopus by Steele. 

Opuntia, Vernonia, 
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Stone, G. E. Autumnal Coloration of Leaves. Bull. Torr. Club, 

27 :, 200, 201, . 21. Ap,. 1900. 

Stuntz, S. C. A Revision of the North American Species of the 

Genus L/eutera Beauv. (Neckera Hedw.). Bull. Torr. Club, 27: 202- - 

211. .21 Ap. Igoo. ons 

Thiselton-Dyer, W. T. Note on the Sugar-cane Disease of the West 

Indies. Ann. Bot. 14: 609-616. D. 1900. ; 

Uexkiill-Gyllenband, M. von. Phylogenie der Bliitenformen und 

der Geschlechterverteilung bei den Compositen. Bibliotheca Botanica, 

to”: 1-80. pl. Tr, 2. ~ Igor. : 

Vail, A. M. Studies in the Asclepiadaceae.—V. A new Species of 

Vincetoxicum from Chihuahua. Bull. Torr. Club, 28: .485.:A7. 30. 27 

Au. Igor. : 

V. Wootont?, new species. 

Van Hook, J. M. Notes on the Division of the Cell and Nucleus in 

Liverworts. Bot. Gaz. 30: 394-399. p/. 70. 20 D. 1900. 

White, V. S.. The Tylostomaceae of North America. Bull. Torr. 

Club, 28: 421-444. pl. 31-go. 27 Au. 1901. 

New species in 7y/ostoma (8) by White and by Peck, Battarrea (2) by Under- 

wood, and Dittyocephalus (gen. nov.) by Underwood. 

Wildeman, E. de. <Amsonia Tabernaemontana Walt. Ic. Select. Hort. 

Thenensis, 2: 121. p/. 69. Je. 1901. 

Wildeman, E. de. Cardiospermum grandifiorum Sw. forma hirsutum 
Radlk. Ic. Select. Hort. Thenensis, 2: 85. A/. 6z. My. 1901. 

Wildeman, E. de. Eriogonum Jamesii Benth. var. flavescens S. Wats. 

Ic. Select. Hort. Thenensis, 2: 93. p/. 67. My. 1901. 

Wildeman, E. de. Petiveria alliacea L. Ic. Select. Hort. Thenensis, 
2: 77. pl. 59. Ap. 1901. : 

Wildeman, E. de. Rhipsatis rhombea Pfeiff. Ic. Select. Hort. Then- 

ensis, 2: 114. f/. 67. Je. 1gor. f | 

Wildeman, E. de. Rosa Engelmanni S. Wats. Ic. Select. Hort. 
Thenensis, 2: 69. A/. 57." Ap. 1gor. 
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PUBLICATIONS BY OFFICERS AND STUDENTS OF THE DEPART- 
MENT OF BOTANY, COLUMBIA UNIVERSITY 

t. MEMOIRS OF THE DEPARTMENT : 

Vol. 1. A Monograph of the North American Species of the Genus 
Polygonum (1895). By John Kunkel Small, Fellow in Botany, 1893- 
1895 ; Curator of the Herbarium, 1895—1898. 

Quarto, 178 pages, 84 plates. Price $6.00. 
Vol. 2. A Monograph of the North American Potentilleae (1898). 

By Per Axel Rydberg, Fellow in Botany, 1896-7. 
Quarto, 224 pages, 112 plates. Price $6.00. 

2. CONTRIBUTIONS FROM THE DEPARTMENT : 

Vol. 1. Nos. 1-25. 1886-1892. Price $5.00. 
Vol. 2. Nos, 26-50, 1892-1894. Price $5.00, 
Vil. 3. Nos. 51-75. 1894-1895. Price $5.00, 
Vol. 4. Nos. 76-100. 1895-1896. Price $5.00. 
Vol. 5. Nos. 101-125. 1896-1897. Price $5.00. 
Vol. 6. Nos. 126-150. 1897-1898. Price $5.00. > 
Vol. 7. Nos. 151-175. 1898-1901. Price $5.00. 
Vol. 8. Nos. 176-. 1g01—(current). 

List of separate numbers available on application. 

3. A Text-book of General Lichenology (1896). By Albert 
Schneider, Fellow in Botany, 1895-1896. 

Octavo, 230 pages, 76 plates. Price $4.25 (cloth) ; $3.80 (paper). 
Published by Willard N. Clute & Co. Binghamton, N. Y. 

The Department invites propositions relative to exchanges of her- 
barium material for any of the above named publications. Address 
Professor L. M. Underwood, Columbia University, N. Y. City. 

4. An Illustrated Flora of the Northern United States, Canada, and 
the British Possessions from Newfoundland to the Parallel of the 
Southern Boundary of Virginia, and from the Atlantic Ocean westward 
to the 102d Meridian (1896—1898). By Nathaniel Lord Britton, Profes- 
sor of Botany, 1891-1896; Emeritus Professor 1896-, and Hon. Addi- 
son Brown. 

Three volumes, royal octavo. Vol. 1, 612 pages; Vol. 2 642 
pages; Vol. 3, 588 pages; 4162 figures in the text, illustrating every 
species described. 

Published by Charles Scribner’s Sons, New York. Price, in cloth, 
$9.00 for the three volumes; with the indexes and keys bound separ- 
ately, $10.00. 

5. Our Native Ferns and their Allies. (Sixth Edition) r900. By 
Lucien Marcus Underwood, Professor of Botany, 1896-. 

Duodecimo, 158 pages, 35 figures. Published by Henry Holt & 
Co. New York. Price $1.00. 

6 Moulds, Mildews, and Mushrooms. By Lucien Marcus Under- 
wood, Professor of Botany, 1896-. 

Duodecimo, 236 pages, 10 plates. Published by Henry Holt & 
Co. Price $1.50. ; 

7- A Text-book of General Botany (1897). By Carlton Clarence 
Curtis, Assistant in Botany, 1892-1895 ; Tutor in Botany, 1895-. 

Octavo, 360 pages; 87 illustrations, Published by Longmans, 
Green & Co. New York. Price $3.00. 



UNDERWOOD’S 

Moulds, Mildews and Mushrooms. 
A Guide to the Systematic Study of the Fungi and Mycetozoa and their 

Literature. Illustrated with ten heliotype plates, one colored. By 

Lucien M. UNDERWOOD. 

12mo. Pp. 236. Price $1.50 vez. 

Contains synopses of the genera of fleshy and parasitic fungi, with 

historical sketch of the study of mycology in America, and copious 

references to the literature of the subject. 

Sufficiently technical for accuracy, but intended to enable the 

novice to recognize the systematic position of the ordinary fungi of 

fields and woods. Particular attention is paid to the edible species. 

HENRY HOLT & Co,, 
29 West 23d Street, NEW YORK. 

Back numbers of the BULLETIN OF THE TORREY BOTANICAL 

Cus wanted to complete files, as follows: 

Vol. 7 (1880) Nos. 1, 9. Vol. 14 (1887) Nos. 1, 2. 
Vol. 8 (1881) Nos. 2, 10, 11. Vol. 15 (1888) any numbers. 
Vol. 9 (1882) Nos, t, 5. Vol. 16 (1889) Nos. 3, 4. 
Vol. 11 (1884) Nos. 1, 2, 3 Vol. 17 (1890) Nos.(4 8, 9, 10, 12. 
Vol. 12 (1885) Nos. 1, 2, 3. Vol. 18 (1891) No. 1. 

Contributions of duplicate numbers requested of members of the Club. Other 
possessing numbers invited to state prices, 

ADDRESS TORREY BOTANICAL CLUB, 
CoLumBia UNIVERSITY, NEw YORK CITY: 

FOR SALE. 
A Botanical Collection of about 500 well-preserved 

German and Swiss Specimens, collected by myself. 

PRICE, - $10.00. 

Wi. KREBS, 

1261 Pearl Street, CLEVELAND, 9. 
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Microscopes, Lenses, Cover Glasses and Slides, Forceps, Scalpels and Needles. 
“Laboratory Note Book” of high grade Drawing Paper with alternate blank 

and ruled pages. Glassware, Stains, Mounting Paper, etc. 

Cambridge Botanical Supply Co., 
CAMBRIDGE, MASS. 

Everything Useful to Botanists. 

Living Plants and Their Properties 
By Pror. J. C. ARTHUR, Purdue University, and 

Pror. D, T. MacDoucGAL, fedford Park, New York City. 
_ Atimely book of 12 chapters dealing with the special senses of plants, development of irrita- 

bility, compass plants, sensitive plants, effects of cold, growth of leaves, significance of color, com- 
Parison of plants and animals, etc., in a non-technical manner. Original illustrations, interesting, 
comprehensive and thoroughly modern. Printed on enamelled paper, 30 illustrations, 242 +8 pages, 
marginal] sub-titles. Handsomely bound in cloth. Postpaid, $1 25. 

Send orders to Dr. D. T. MacDoucat, Bedford Park, New York City, or to Morris AND Wits 
Son, University Book Store, Minneapolis, Minn. 

COMMENTS. 
It is a collection of delightfully written essays on certain of the more important and interesting 

features of li ving plants in the broadest sense. Ihe’facts set forth are in all cases the latest resulis of 
investigationin the various lines, and the language is simple and non-technical.— Plant World. 

The book will make an admirable addition to the scientific alcove of every putlic library.—Prof. 
C. E. Bzssry. : : 

It is an interesting volume to all who care to know what science has recently discovered in the 
physiology and pathology of the vegetable kingdom.—Mew York World. 

A Text-Book of General Lichenology 
With Descriptions and Figures of the Genera Occurring in the Northeastern 

. United States. 

By ALBERT SCHNEIDER, M. S., M.D. 
The only modern work on North American Lichens, including a discussion of their 

Morphology and Physiology, with a special reference to the phenomena of symbiosis. 

Large octavo, 230 pages, 76 full-page plates, Price in paper, net, $3.80; in cloth, 
$4.25. Sample pages will be sent on application. 

PUBLISHED BY 
WILLARD N. CLUTE & COMPANY, Binghampton, N.Y. 



PUBLICATIONS 

OF 

The New York Botanical Garden 

Journal of the New York Botanical Garden, monthly, illustrated, con- 
taining notes, news and non-technical articles of general interest. Free to all mem- 
vers of the Garden. To others, 10 cents a copy; $1.00 a year. [Not offered in 
exchange.] Vol. I, 1900, viii +- 213 pp., 5 plates, and 25 figures in text. 

Bulletin of the New York Botanical Garden, containing the annual reports 
of the Director-in-Chief and other official documents, and technical articles embodying 

the results of investigations carried out in the Garden. Vol. I, Nos. 1-5, 449 pp., 
3 maps, and 12 plates, 1896-1900. $3.00. No. 6, 232 pp., 20 plates. Free to all 

members of the Garden ; to others, 50 cents. 

Memoirs of the New York Botanical Garden, Vol. 1. An Annotated Cat- 
alogue of the Flora of Montana and the Yellowstone Park, by Dr. Per Axel Rydberg, 
assistant curator of the museums. An arrangement and critical discussion of the 
Pteridophytes and Phanerogams of the region with notes from the author’s field book 
and including descriptions of 163 new species. ix -+ 492 pp. Roy. 8vo, with de- 
tailed map. Price to members of the Garden, $1.00. To others, $2.00. [Not 
offered in exchange. } 

Contributions from the New York Botanical Garden. A series of tech- 
nical papers written by students or members of the staff, and reprinted from journals 
other than the above. Price, 25 cents each. 

No. 1. Symbiosis and Saprophytism, by Dr. D. T. MacDougal. 

No. 2. New Species from western United States, by Dr. Per Axel Rydberg. 

No, 3. The dichotomous Panicums : some new Species, by Geo. V. Nash. 

No. 4. Delphinium Carolinianum and related Species, by Dr. Per Axel Rydberg- 
No. 5. Studies on the Rocky Mountain Flora—I, by Dr. Per Axel Rydberg. 

A y 6. Notes and Descriptions of North American Plants I and II, by Dr. J. K. 
mall. 

No. 7. Vegetative Reproduction and Multiplication in Erythronium, by Fred- 
erick H. Blodgett. 

No. 8. Two new Species of Grimmia from Montana, by R. S. Williams. 
No. 9. Studies on the Rocky Mountain Flora—II, by Dr. Per Axel Rydberg- 
No. 10. Studies on the Rocky Mountain Flora—III , by Dr. Per Axel Rydberg- ’ 

*: No, 11. Life-history of Schizea pusil/a, by Elizabeth G. Britton and Alexandrina 
aylor. 

No. 12. Studies on the Rocky Mountain Flora—-IV, by Dr. Per Axel Rydberg- 
No. 13. Farther Studies on the Potentilleae, by Dr. Per Axel Rydberg. 
No. 14. Stadies on the Rocky Mountain Flora—V, by Dr. Per Axel Rydberg. 
No. 16. Varnishing Wild Flowers, by Elizabeth G. Britton. 
No. 17. The Tylostomaceae of North America, by V. S. White. 

All sabscriptions and remittances should be sent to 

NEW YORK BOTANICAL GARDEN ee 

BRONX PARK, NEW YORK CITY | 
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205, 207, 209 & au Third Ave, 
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«MEMOIRS OF THE TORREY BOTANICAL CLUB, 
: A series of technical papers on botanical subjects. Established 1889. Price, 

me _ $3.00 per volume. Separate numbers supplied at following prices which are strictly 
net, The Memoirs are not offered in exchange. . 

_Volume 1, No. 1-—Studies of the Types of various Species of the genus Carex. 
By L. oH. Bailey. Price, $1.00. 

ew No. 2.—A List of the Marine Algz hitherto observed on the Coasts of New 
_ Jersey and Staten Island. By Isaac C. Martindale. Price, 50 cents. 
No, 3.—An Enumeration of the Hepaticz collected by Dr. H. H. Rusby in 
South America, with descriptions of many new species, By Richard Spruce. Price, 

- 75 cents. 
. : No. 4.—On Seedless Fruits. By E. Lewis Sturtevant. Price, 75 cents. 

Vol. 2, No. 1.—On reserye Food Materials in Buds and surrounding Parts, 
_- with two plates. By Byron D. Halsted. (Only sold with full volumes. ) 

_ No. 2.—Contributions to the Botany of Virginia, with two eee feos Anna- 
oamees Vail and Arthur Hollick, Price, 75 cents. 

Frey Price, 50 CHitts. @ 
4 No. 1.—Index Hepaticaram.. Part 1, Bibliography. By Lu en 

yas vente. : 
Report on the Botanical Paignton of Virginia during the Season 0! 

1892. By jos K. Small and Anna Murray Vail. Price 50-cents. 5. 5 a __No. 3.—An Enumeration of the Plants collected i in Bolivia by Miguel Bang- H. Rusby. Price, 50 cents. 
9 serene oe L., with three plates. ; bas ‘Anna Stockton Pe 
AO cars. “ne Z 

: ie Pesidophyta and Sec eciwing without, culti 
nt Nae apa K diicntaes Saad og esaeies Ci, A. 



VoL. 28 pce asi 1901 No. 11 

BULLE EIN 

OF FHE 

TORREY BOTANICAL CLUB 
EDITOR 

LUCIEN MARCUS UNDERWOOD 

ASSOCIATE EprITors 

NATHANIEL LORD BRITTON —- FRANCIS ERNEST LLOYD 
CARLTON CLARENCE CURTIS ~ DANIEL TREMBLY MACDOUGAL 
MARSHALL AVERY HOWE HERBERT MAULE RICHARDS 

ANNA MURRAY VAIL 

CONTENTS 

Biographical Sketch of Dr. Charles Mohr: | Dacryopsis Ellisiana Massee: £. hes Du- ugene A. Smith . . 509 |. rand re American Species of Limnorchis and | Proceedings of the Club . + 647 ba via, north oF Mexico: Per Axel Ryad- | INDEX TO RECENT Literature RELATING 
pail Pia 605 vO AMERICAN BoTANY...... . 650 
ik, nts from Colorado : George E. Os- 

PUBLISHED FOR THE CLUB 

Cue New Era Printinc ComPANY 
Lancastae, Pa. 



President, 

HON. ADDISON BROWN. 

Vice- Presidents, 

HENRY H. RUSBY, M.D. 

Corresponding Secretary, 

JOHN K. SMALL, PED 





VoL. 28 No. 11 

BULLE 

OF THE 

TORREY BOTANICAL CLUB 

NOVEMBER Igo! 

Biographical Sketch of Dr. Charles Mohr 

By EvuGENE A. SMITH 

Born 28 Dec. 1824, in Esslingem, Wirttemberg, the early 

years of Charles Mohr were spent there and at the Cloister 

Denkendorf where his father owned a manufactory of chemicals. 

His taste for natural history was first aroused by the reading of 

the famous Bridgewater Treatises, especially that of Buckland, 

and association with an uncle who was a pensioned forester of the 

district, kindled in him early that enthusiasm for botany and for- 

estry which was to play so important a role in his after life. At 

the age of eighteen he entered the polytechnic school at Stutt- 

gart, where he remained about four years, improving the oppor- 

tunity for the study of exotic plants afforded by the royal gardens, 

and making valuable acquaintances among scientific men. Here 

he met with Aug. Kappler, the well-known collector of natural 

history specimens from South America, and in due course of time 

Mohr was invited to go on an expedition to the head waters of 

the Surinam in Dutch Guiana as collector, especially of plants. 

At Paramaribo, and on the Surinam and Maroni rivers, these col- 

lections were prosecuted, not without much suffering from fever 

and other troubles due to exposure, which, in the case of young 

Mohr, compelled him, after a seven months’ stay in Guiana, to 

give up the work and to return to Europe, where he arrived early 

In 1847. 

The revolution of 1848 which caused the derangement and 

breaking up of so many of the business affairs in Germany, led to 

the emigration to America of Charles Mohr and his elder brother. 

[Issued 25 November] 599 
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After short stays in New York and Philadelphia, they made their 

home in Cincinnati. In 1849 in company with about fifty young 

men of that city, he set forth to seek his fortune in California. At 

Fort Laramie all superfluous baggage was left behind, and at Fort 

Hall on the upper waters of Lewis Fork of Snake River, the wagons 

were abandoned and their contents transferred to pack mules, and 

as the number of mules was limited, many of the party had to 

make the rest of the journey on foot. . ‘ 

Young Mohr thus lost all his books and a herbarium already 

well filled. The travellers arrived finally at a settlement in the 

Sacramento Valley, 110 days after leaving the last settlement on 

the border of Missouri. A year spent in gold mining with the 

unavoidable exposure to extremes of climate so told upon the 

health of young Mohr, as to compel him to give up his interests 

‘in the claim and return east, which he did by way of Panama. 

Stopping’ there for the’ purpose of regaining his strength, he had 

the misfortune to lose by theft all his belongings including his her- 

barium and a collection of minerals, and to fall a victim to fever, 

on partial recovery from which he took passage for New Orleans — 2 

and arrived in Cincinnati towards the end of December, 1850. 

The next two years were spent upon a farm in Indiana which 

he and his brother had purchased jointly, and it was during this : 

time, 1852, that he was married. The rheumatic troubles con-— : 

tracted in California finally making the life of a farmer impossible 

to him, he went to Louisville where he became interested in the 

drug business, for which he had always a strong inclination. His 

long-interrupted botanical studies were renewed mainly through 

_ the acquaintance here made with Leo Lesquereux, at that time en” 

gaged in the study of the mosses. But the climate of Louisville — 

did not agree with him and an attack of neuralgia which affected 

_ the heart and. kept him confined to his bed for a long time, led 

him to seek a more genial one first in Louisiana and then in Vera 
Cruz, and finally in the highlands of Mexico between Cordova 

and Orizaba. Ae 
During his sojourn in Mexico he met with many congenial 

friends both among Germans and Mexicans, and he would prob- 
ably have cast his lot with them but for the political agitations 0 
1857. Returning to the United States he established himselfin the 
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drug business in Mobile, Ala., which continued to be his home till 
his removal to Asheville, N. C., about two years before his 
death. 

During the Civil War his business suffered greatly, but he was 
employed by the Confederate government in the manufacture of 
drugs from native resources, and in testing the medicinal prepara- 
tions smuggled into the country from Europe. After the close of 
the war he set to work with vigor to build up his business which 
soon became profitable. With returning prosperity his enthusiasm 
for botany revived, and he devoted all his leisure time, first to the 
investigation of the mosses of his district, instigated thereto by his 
friend Lesquereux, to whose work on ‘The Mosses of North 
America” he contributed no mean share. In these studies the 
ferns were also included, and his notes and observations thereon 
were given to Eaton for his “ Ferns of North America.” | 

Observations and collections in the other provinces of botany 
and forestry were by no means neglected, and frequent excursions 
into the swamps and fields accessible to him gave him that wide 
and accurate acquaintance with the whole flora of his section that 
made him easily first of the botanists of the South and the peer of 
any in the land. 

His active mind was not content with botanical studies only, 
for we find him undertaking, in the interest of the “ Grangers,”’ all 
kinds of laborious investigations of the fertilizing values of native 
Products such as the ashes of pine straw, of the various woods, of 

cotton seed hulls, etc., and in delivering lectures and writing arti- 
cles on subjects connected with the improvement of the exhausted 
Soils of the state, and the betterment of agricultural practice. 

He also made excursions into the mineral sections of the state, 
especially into the gold region, enlarging at the same time his col- 

_ lections and observations on plant distribution and forestry. 

From about 1878 the results of these investigations began to 
_ be made public ina series of articles, at first practical and economic 

_ Only, afterwards more strictly scientific and specialized, but always 
directed toward the imparting of useful knowledge to his fellow- 
men. As with his collections, primarily intended to illustrate some 
feature of our natural resources, they grew in breadth and com- 

pleteness until they became illustrative of monographs. 
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Among the first of these publications were “The Forests of 

Alabama and their Products’’; and ‘‘ The Grasses and other For- 

age Plants of Alabama,” both written for Berney’s Hand Book of 

Alabama, 1878, but afterwards amplified and published by the 

Department of Agriculture. In 1878, at the solicitation of the 

writer of these lines, he undertook the preparation for the Geolog- 

ical Survey of a normal herbarium of Alabama plants, based upon 

the collections made by himself and the writer. In 1880 we pub- 

lished a “ Preliminary List of the Plants growing without Cultiva- 

tion in Alabama,” in which were enumerated the flowering plants 

and ferns up to that time collected and in the herbarium, number- 

ing about 1,500 species. The expansion and elaboration of this 

modest “ List” has just been published as “ Plant Life of Alabama.” 

In similar manner and chiefly through his efforts, the normal her- 

barium of Alabama plants above mentioned, has grown to be one 

of the most valuable of the collections of the Geological Survey in 

the Museum of the University of Alabama. In his honor it is now 

known as the Charles Mohr Herbarium. | 

His full and accurate knowledge of the natural resources of the 

Southern States, and his taste and skill in arranging and installing 

collections of various kinds, were often brought into requisition by 

the railroads, especially the Louisville and Nashville, and by the 

Department of Agriculture at Washington, and he made a num- 

ber of illustrative collections of the varied resources of the terti- 

tories traversed by these lines for the expositions of New Orleans, 

Louisville, and Atlanta, and prepared pamphlets descriptive of the 

same, such as ‘The Economic Geology of Alabama,” “ The 

Natural Resources of Alabama,” “ The Soils, Climate, and Agri- 

cultural Resources of the Territory traversed by the L. and N. . 

R.-R. Lines.” ; 
These pamphlets were characterized by a scientific spirit and 

truth to nature, and of them it has been remarked by Professor 

Lamson-Scribner, that they can ‘‘in no way mislead the reader OF . 

prospective settler.’ For the Tenth Census he prepared a Report - 

on the Forestry Conditions of the Gulf States, and while engaged — 

in this work he collected for the Alabama Geological Survey, and 

for the Arboretum at Harvard and for the Jesup Collection at the 

American Museum of Natural History, the sections of the trunks 

of the forest trees which adorn the halls of these institutions. _ 
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In 1882 he was invited by the Chief of the Agricultural De- 
partment at Washington to superintend the arrangement of the 

Agricultural and Forestry collections which had been brought 
together by the great railroad lines of the South and exhibited at 
the Atlanta Exposition in 1881. This brought him into contact 
with many scientific men with whom he contracted lasting friend- 
ships and from that time till his death he was engaged in investi- 
gations for the departments, especially of forestry, then in charge 
of his friend Fernow. He was enabled to give his entire time to 
scientific work after 1892, when he turned over to his sons the 
Management of his business in Mobile. The amount of travel by 
rail, by private conveyance and on foot, which he accomplished 
in pushing these investigations was enormous, and to be appre- 

ciated only by those who enjoyed his personal acquaintance, for 
he counted no trouble too great, no hardship too severe, when 
there was something to be determined by his personal inspection, 

and at the age of seventy-two we find him riding all day on mule 

back up Cheaha Mountain to establish beyond doubt that the yellow 

pine grew at altitudes above 1,000 feet. He rarely took account 
of the fact that his health was not robust, and often overtaxed his 

powers, paying the penalty by being confined to his room for days. 

: During his later years he was employed upon “ Plant Life of 

__ Alabama,” and upon monographs for the Forestry Division. That 

On the timber pines was published in 1896, and those on the 

; _€ypress, the juniper and the red cedar are now in press; the 

hard-wood trees were to follow next, the first of the series being 

that on the oaks, which he had completed just before his death. 

For our Geological Survey he had planned a second volume 

(Plant Life of Alabama being the first) on the Economic Botany 
. of Alabama, which was to have been a complete account of the 

Useful and noxious plants of the state. Unfortunately for us all 

he left of this volume only the general outline and plan. 

_ In March, 1900, he removed to Asheville, N. C., where he 
Spent the two remaining years of his life, enjoying to the utmost 

his botanical work, and the meetings with the botanists of the 

_©ountry who visited that beautiful spot. The Biltmore her- 

barium and the society of the botanists there attracted him most 

‘Strongly, and frequent visits to the forests of the Biltmore estate 
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gave him opportunity for making observations and collecting valu- 

able notes on the hard-wood trees of that section. His last illness 

came on suddenly after a day spent in the herbarium where he 

was greatly interested in the new species of Crataegus, there being 

worked out by Mr. Beadle, and in the accessions constantly coming 

in from the collectors in the different parts of the country, espe- 

cially the South. He died at Ashville 17 July, 1901. 

Personally, Dr. Mohr was one of the gentlest and most lov- 

able of men, totally devoid of affectation and pretense, making fast 

friends with old. and young wherever he went, and inspiring in 

them love and respect for the fullness and accuracy of his knowl- 

edge and for the nobility of his character. 

The amount and quality of the botanical work accomplished 

by him fills us with admiration when we consider that it was done 

in hours that otherwise would have been hours of rest and recre- 

ation. His unselfish devotion to science is coming to be appre- 

- ciated and the name of Charles Mohr will long be held in loving — 

remembrance by all who recognize and honor true merit. 

UNIVERSITY OF ALABAMA, 



The American Species of Limnorchis and Piperia, north of Mexico 

3Y PER AXEL RYDBERG 

In revising the manuscript of the Orchidaceae for Dr. Brit- 
ton’s Manual of the Flora of the Northern States and at the same 
time that of my Catalogue of the Flora of Montana and the Yel- 
lowstone Park,* I came to the conclusion that the genus Hade- 
naria as treated in America was an altogether too diversified © 
genus and contained species of very distant relationship. In 
Europe, as a rule, several genera are admitted. Prof. E. Pfitzer, 
who prepared the Orchidaceae for Engler and Prantl’s Die natiir- 
lichen Pflanzenfamilien, places the North American Haenariae in 
the following genera: Coeloglossum, Gymnadenia, Platanthera, 

Perularia and Habenaria. Kraenzlin in his Orchidacearum Gen- 

era et Species, admits Habenaria, Gymnadenia and Platanthera. 
Both these authors place Hlabenaria in a separate subtribe from 
the rest. The true Hadenariae are represented in North America 

by only a few species in the Gulf States, West Indies, Mexico and 
Central America. They are characterized by the long filiform 
appendages of the stigmas, anthers and petals. /%atanthera as 
Understood by Pfitzer is still a very complex genus and had he 

known the American forms as well as those represented in Europe, 
he undoubtedly would have restored Rafinesque’s Blephariglottis for 
Our fringed orchids and established a few more genera. During 

last July I stayed a few days in London and met Mr. Rolfe, the 
authority on orchids at Kew. He expressed the opinion that 
Habenaria must be split up, not only so that Gvmuadenia and 
Platanthera should be taken out, but that all three genera should © 
be subdivided, In one instance he went farther than I had dared, © oe 

Viz., €xpressing the opinion that Orchis rotundifolia perhaps should 

removed from Orchis, ‘ 

: When doing my work referred to above, I came to the conclu- 

ston, that if Cocloglossum and Perularia should be admitted, certain 

other gr oups represented wholly by American species must be 

* Mem. N. Y, Bot. Garden, Vol. I. 
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taken out of Platanthera and Gymunadenia. I therefore described 

in my Catalogue of the Flora of Montana the new genera Lyszella 

and Limnorchis and in Dr. Britton’s Manual Gynadentopsis.* In 

the latter I also reéstablished Blephariglottis Raf. In the Bulletin 

of the Torrey Botanical Club,+ I added another genus, Piperia. 

Of these, no species belonging to Gymnadeniopsis, Bephariglotts 

or Piperia are mentioned by Pfitzer, which shows that he was not 

well acquainted with these plants. 

This revision is based on the material found at the New York 

Botanical Garden together with a few specimens cited from the 

Canby Herbarium. A few of the Hadbenariac, described from 

Mexico and Central America may belong to Limuorchis or Piperia. 

J have not seen, however, any species from there referable to either 

genus, but as several are unknown to me I have limited my work 

to the North American species growing north of Mexico. One of 

the Siberian specimens in the Columbia University herbarium is 

evidently a Limnorchis, but as it is wrongly named and rather 

scrappy, I have left it without consideration. 

The illustrations are drawn by the writer and represent two 

views of each species on a scale twice the natural size. 

LIMNORCHIS Rydb. Mem. N. Y. Bot. Gard. 1: 104. 1900 

Leafy-stemmed plants with elongated fusiform root-like tubers 
and fleshy-fibrous roots : flowers whitish or greenish or tinged with 
purple; upper sepal ovate to almost orbicular, erect, 3-7-nerved 
but usually 5-nerved; lateral sepals from linear to ovate-lanceolate, 

free from the lip, 3-nerved, seldom 4—5-nerved, spreading or often 

somewhat reflexed; upper petals erect, usually slightly shorter 

than the upper sepal, from narrowly to broadly lanceolate, 3-nerved, 

oblique at the base and semi-cordate, that is cordate on the lower 
side ; lip entire, usually indistinctly nerved, flat or slightly con- 

cave, reflexed, free, not clawed, from linear to rhombic-lanceolate, 

obtuse ; column short and thick; anther-cells parallel, opening Ae 
in front; stigma broadly triangular; ovary sessile, in fruit elom- 
gated ellipsoid. 

The mode of propagation in many orchids is very peculiar. 

Near the base of-the stem is produced a short offset, tuber-, corM- 

or root-like in appearance, usually fleshy. In the upper portion ee 

* Wrongly printed as Gymnandeniopsis. 
+28: 269. Ig0I. 
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is a hidden bud, from which the stem of the following year will 

spring, the lower portion is often root-like, elongated, sometimes 
cleft and functions more or less asa root. What this offset should 

be called I do not know. It has been called both tuber and corm. 
The latter name is not applicable from the way in which it arises. 
This would indicate the name tuber, for it is really formed at the 
end of a short subterranean branch, but it has only one bud and 

this is directed towards the place from which the offset sprang. 
The distal end, which in common tubers usually bears most of the 
buds, is here often root-like. This is especially the case in Lim- . 
norchis, and here the offsets are usually taken for roots. It may 
be that the larger portion thereof really is a fleshy primary root 

(if the term primary root can be applied to an offset). The secon- 

dary roots are developed the next year at its top from the base of 
the bud. 

The first species of Limnorchis was described as Orchis hyper- 

borea Linn.* The description was drawn from a specimen from 
Iceland collected by Kénig. About the same time a plant also 
collected by K6nig (and probably the same as the type of O. /y- 
Perborea) was figured in Flora Danica without a binominal name. 

The description accompanying this is a little faulty because it 

does not agree with the plate nor with any plant known. This 
description was copied by Retzius+ and he gave it the name 

Orchis Koenigii. Orchis hyperborea L. is fairly common on Iceland 

and Greenland but rare on the American continent. Another 

Plant closely related to it but larger and with shorter and more 
clavate spur has been confounded with it. In preparing the re- 

Vision of Dr. Britton’s manual I had not distinguished the two and 

the description of the spur refers principally to the larger plant. 

At my visit to the Botanical Garden at Copenhagen last sum- 
Mer, I first saw good material from Greenland and Iceland, and 

then I noticed the difference between the two plants. The larger 

Plant has been named Platanthera hyperborea jt major Lange ¢ and 
Platanthera Koenigi Lindl -§ but it is evidently not Orchis 

 Koenigii Retz. 

* Linn. Mant. 121. 1767. ‘ 
+P. Scand. 1: 168. 1779. 
tConsp. Fl. Groenl, 118. 1880. 
4Gen. et Sp. Orchid. Pl. 286. 1835. 
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In Habenaria hyperborea R. Br. or Platanthera hyperborea 

Lindl. there have been included several other forms, as for instance 

Orchis Huronensis Nutt.* (Platanthera Huronensis Lindl. /. c. 288), 

O. dolichorhiza Fisch.} and Habenaria borealis 3 viridiflora Cham. f 

All three, I think, are good species and they were so regarded by 

Lindley. The first is common in the northeastern America. In 

Britton’s manual it appeared under the name Limnorchis Huronensis 

(Nutt.) Rydberg.§ I also described another species of the same 

group as L. media. That there were at least three distinct forms 

of the Z. hyperborea group in the northeastern United States, Ihave — 

not been the only one to notice, for Professor Peck || recognized 

three growing in the same meadow. I did not see his report be- 

fore the page proofs of the manual had already gone to the printer, 

but had come to the same conclusion independently. As the ZL. 

hyperborea of my treatment there contains in my opinion now two 

species, as I have stated before, the number of the group in the 

northeastern United States becomes four, and, together with three 

species of the LZ. di/atata group, our eastern species become seven. 

Habenaria boreals 3 viridifora Cham. is common throughout 

the Rocky Mountain region, the Columbia valley and the northern 

part of the Pacific coast. It is without doubt closer related to the ~ 

true L. hypoborea than any of the other species and differs mainly 

in the light green flowers and the short clavate spur. 
Orchis dolichorhiza (Platanthera Koenigii 3 dolichorhiza Lindl. 

/. c. 287), I have not seen, but from the description it must be iF 

distinct from either. This was from the island of Unalaska. 

The second in order of the North American species of Limnor- _ 

chis described was published under the name Orchis dilatata Purshi 

(Limnorchis dilatata Rydb.**). It is acommon plant of the north-_ : 
eastern part of this country. Most of the specimens so named from 

the Rockiesand the west coast belong to Hadcnaria borealis Cham. tt | 

*Gen. N. Am. Pl. 2: 189. 1818. 
t Lind. |. c. 287, as a synonym. 
t Linnaea 3: 28. 1828. 
% Britt. Man. Fl. Northern States and Can. 294. 1901. : 

|| See Peck, Regent’s Rep. 50: 126, 1897. 
{ Fl. Am. Sept. 588. 1814, 
** Britton, Man, Fl. N. St. 294. rgor. 
tt Linnaea3: 28, 1828. : 
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(Limnorchis dilatatiformis Rydb.*). This differs from L. dilatata 
mainly in the shorter, more clavate spur, the dull or greenish white 
flowers and the usually smaller size. It approaches much the 
form referred to above under L. hyperborea viz. Habenaria borealis 
f vridifiora Cham., and in fact connects the Z. hyperborea and the 
L. dilatata groups. The other specimens from the West labeled 
Habenaria dilatata belong to L. leucostachys and a few of the new 
species described below. No specimen of Z. dilatata has been 

seen from any place west of Minnesota. 
Lindley in his Genera and Species of Orchideous Plants de- 

scribed the following species which fall within the limits of Zim- 
norchis: Flatanthera convallariaefolia, P. leucostachys, P. gracilis, P. 
stricta and P. graminea. While staying at Kew in July this year, 

I had the privilege of seeing Lindley’s herbarium as well as Doug- 
las’ plant preserved at Kew, which has enabled me to verify my 
determinations. 

P. convallariaefolia was described from specimens collected in 

Kamtchatka by Fischer. It is a species resembling a slender Z. 
dilatata, but the lip is linear, not at all dilated at the base, the 

spur is filiform and about the length of the lip and the lower leaves 
are oblanceolate and obtuse. In the Torrey herbarium there is a 

Specimen communicated by Lindley. This is evidently a cotype 

of that in Lindley’s own collection for the two are as like as they 
‘can be. In Torrey’s herbarium there is also another specimen, | 

collected on Unalaska, which I also refer here. 
P. leucostachys was described from a specimen collected by 

Douglas. This is in the herbarium of the Kew Gardens. In 
this specimen the spur is slender, filiform, not at all thickened and 
not very obtuse at the apex. There is a form also common in 
the Columbia valley with the same habit but with the larger spur 

much more clavate and very obtuse at the apex. If this should 

be regarded as a form of Z. leucostachys or as a distinct species is 

4 question of which opinions may differ, but it is, however, im- 
Portant to know what the original P. dewcostachys was. 

P. gracilis is a slender plant with the white flowers of L. dila- 

fata, but the lip is linear and the spur decidedly clavate. In 

reality it is nearest related to P. convallariacfolia, from which it dif- 
ens 

4 Ae oe 

*Mem. N. Y: Bot. Gar. 1: 105. 1900. 
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fers mainly in the spur. It is not at all the plant that has gone p 

under the name Habenaria gracilis in the United States. Thisis 

the following species, belonging to another group of the genus. i. 

P. gracilis is confined to Alaska and subarctic America. ee 

P. stricta is the tall species, with greenish or purplish flowers, 

linear lip and short saccate spur, that Watson and others have 

called Habenaria gracilis. This is common in the Columbia 

region and the valleys of the Rockies as far south as Colorado. 

P. graminea resembles P. gracilis in habit, but the leaves are 

narrower and the lip dilated at the base, the spur is longer and _ 

more clavate. Its home is Alaska. It was first collected by 

Menzies, and later by Miss Cooley and by Gorman. A single 

specimen from the lower St. Lawrence region evidently is to be 

referred here also. ~ 

Hooker's Flora Boreali-Americana contains the same species: 

as Lindley’s Genera. : 
Watson, in the Botany of California, has in his second section 

of Habenaria, which section would correspond to Limmnorchis, the 

following species: 1. leucostachys (Lindl.) S. Wats., H. sparsiflora 
S. Wats., H. pedicellata S. Wats., H. hyperborea R. Br., H. Cops 
S. Wats., and H. gracilis S. Wats. . 

In H. leucostachys, he includes H. Thurbert A. Gray,* but the 

flowers of this species are greener, the dilated portion of the lip 

oval instead of rhombic and the spur longer. Watson states the 

characters of Gray's H. Thurberi were mostly drawn from the vari 

.ety mentioned (7. ¢., the same as H. sparsiflora), a statement whit 
is ee correct. * 

1. sparsiflora Wats. is a good species, which, together with H. 
brevifolia Greene + and two more species, constitute a distinct 

group, perhaps a subgenus, distinguished by the very broad - 

thin connective. us 

A. pedicellata Wats. / c. I have not seen, but from the descri Ms 

tion it cannot belong to Limnorchis. e 
H1. hyperborea of the Botany of California is the same aS Ht 

borealis j3 iabiesseider Cham. and not O. 4 i diticede Li. 

* Proc, Am. Aisa. 7: oe 1868, 
t Proc. Am. Acad. 12: 276. 1876. 
¢ Bot Gaz. 7: 218. 1881. 
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Hf. Cooperi Wats. /. c. is not a Limnorchis, but a Piperia. 

H. gracilis Wats. is not the same as Platanthera gracilis Lind- 

ley, but P. stricta of the same author. 

Kraenzlin’s treatment in his Orchidacearum Genera et Species 
is altogether unsatisfactory. He admits only two species, Platan- 

thera gracilis and P. hyperborea, the latter with several varieties. 

His P. gracilis is, however, not P. gracilis Lindley but Hade- 
naria gracilis Wats. (P. stricta Lindl.). 

Under P. hyperborea « var. genuina he cites naturally also 
Habenaria borealis 3 viridifora Cham. as a synonym, but he has 

printed wridis instead of wiridiflora. 1 take this, however, as a 

distinct species. ; 
P. convallariaefolia he has reduced to a variety, P. hy perborea 

B var. convallariaefolia. In the same manner, he calls 1. d/atata, 

7 var. dilatata Lindl. (I do not think that Lindley ever made it a 

variety ; Kraenzlin is very loose in citing authorities.) Under this 
variety he has as synonyms among others: Platanthera Huronensts 

Lindl., Habenaria pedicellata S. Wats., H. Coopert S. Wats., P. 

Sraminea and P. borealis Reichenb, Of these the last named is the 
only one, that can be referred here with any reason, for that, which 

is the same as Hadenaria borealis Cham., belongs to the di/atata 

group, while P. Huronensis belongs to the Ayperborea group and /7. 
pedicellata and H. Cooperi belong to distinct genera. 

Under his 6 var. /eucostachys he has as synonyms besides P. 
leucostachys Lindl., also Habenaria brevifolia Greene, P. Ghies- 

brechtiana Rich. & Gal., P. sparsifiora S. Wats., P. Thurberi v. Grayi 

_S. Wats. and H. flagellaris S. Wats. Of these Habenaria brevifolia 

Greene and H. sparsiflora S. Wats. can under no conditions be 
referred to H. /eucostachys on account of their broad connective. 

The habit of 4. brevifolia alone should throw it out; there is 

Scarcely a more distinct species in the whole family. As far as _ 

1. sparsiflora S. Wats. is concerned, it would have been more rea-_ 

sonable to refer that species to his HW. gracilis, ¢. e., H. stricta Lindl.; 

the habit and lip in the two are the same and the flowers have some 
resemblance. The main difference is in the spur and the connective. 

Itis also to be noticed that Watson never published any P/atan- 

thera Sparsiflora but a Habenaria sparsiflora, nor any var. Grayi of 

_ either Platanthera or Habenaria Thurberi. \n the citation of the 
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place of publication of P. Ghiesbrechtiana. Rich. et Gal., he has Ann. 

Sc. Nat. (1845) I. 30, when it should have been III. 3: 30. 

Habenaria flagellaris S. Wats. has never been published. 

A work with such numerous and glaring mistakes reflects little 

credit to the author, and how can it be trusted? He has given the 

following remarks under his Platanthera hyperborea: “ Es is ein 

ganzlisch fruchtloses Bemihen, die unzahligen Formen dieser weit- 

verbeiteten Art unter Diagnosen von besonderen Species zu fix- 

ieren. Je tiefer man in die Formenreihe eindringt, desto mehr 

verschwimmen die bei der Betrachtung einzelner fiir constant gehal- 

tenen Merkmale. Durch die Liberalitat amerikanischer Institute 

und Botaniker verfiigen die europaischen Sammlungen iiber ein 

reiches Material, welches die kritische Beurteilung sehr wohl ermog- 

licht. Alle bisher beschriebenen ‘ Arten’ stellen ihre Berechti- 

gung auf rein habituelle Merkmale, was bei Orchideen stricte zu 

verwerfen ist.” 

It is evident that notwithstanding the statement given above the 

author has not tried very hard to bring the different forms under dis- 

tinct diagnoses and he has not penetrated very deep into the series 

of forms when he did not find the broad thin connective of Hade- 

naria sparsifiora and H. breviflora; perhaps he had seen neither. 

It is strange if the herbaria of continental Europe should be rich 

in North American orchids when our own are far from rich and 

the representation at Kew is very meager. And still if the author 

had examined the American material when at Kew, he would have 

been able to correct some of his mistakes. None of the species 

so far as I know have been merely based on characters in habit, — 

for in all, the spur, the lip, and the stamen have been described 
more or less completely, and these are the only organs that give 

any reliable characters. The habit is mostly the same in all and 

can be used as a diagnostic character only in a few cases. 5 
In discussing H. brevifolia Greene, the author remarks : “‘ Det | 2 

Samler und Autor der Pflanze vergleicht sie mit Platanthera oder 

nach seiner Schreibart Hadbenaria Sparsifiora Wats. Der Vergleich 

is nicht glicklisch, denn P/. sparsifora ist eine noch dazu wenig 
charakteristische Form von hyperborea.” Prof. Greene’s comparison 
of H. brevifolia with H. sparsiflora was the only logical one, for the - 

latter was the only known species with the flower-structure of H, 

brevifolia, although this has much larger flowers. 
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Syuopsis of Species 

Lip more or less Janceolate, 7. ¢., somewhat dilated near the base. 
Flowers greenish or purplish. 

Spur not twice as long as the lip. ( HYPERBOREAE. ) 
Spur decidedly clavate, thickened and obtuse at the apex, shorter than 

the lip. 
Petals purplish ; spur only one half to two thirds the length of the 

lip, very saccate. 
Lip linear or nearly so, 5-7 mm. long; ovary slightly curved ; 

spike usually elongated. 1; L. sirieta. 
Lip lanceolate, fleshy, 4-5 mm. long; ovary strongly curved ; 

spike usually short. 2. L, purpurascens. 
Petals greenish ; spur almost equalling the lip. 

Petals ovate, three fourths as Jong as the upper sepal ; spur very 
saccate. 3. L. brachypetaia, 

Petals lanceolate, only slightly shorter than the upper sepal ; 

spur less saccate. 
Lips less than 5 mm. long, lanceolate. 

4. L. viridifiora. 
Lip over 5 mm. long, ovate-lanceolate. 

5. LZ. major. 
Spur slender, scarcely thickened at all towards the apex, often acutish, 

equalling or slightly exceeding the lip. ; 
Plant tall and stout; flowers comparatively large ; sepals 4-6 mm. 

_long. 6. L. media. 

Plant slender; flowers small; sepals 2.5-4 mm. long. 

Flowers almost erect in a rather lax spike. 
7. L. Huronensis. | 

Flowers lateral in a dense spike. 8. ZL. hyperborea. Z 

Spur about twice as long as the lip. (BEHRINGIANAE. ) 9. L. Behvingiana. — 
Flowers white or nearly so. 

Spur about equalling or only slightly exceeding the lip. (DicaTarar. ). 

Spur usually shorter than the lip and clavate. 10. Z. dorealis. 
Spur equalling or slightly exceeding the lip, slightly or not at all clavate. 

Plant over 3 dm. high. 

Bracts all longer than the flowers, the lower three times as long ; 

lips about I cm. long, the dilated part oval. 
ar. L. foliosa. 

Upper bracts shorter than the flowers, the lower at most twiceas — 

long ; lips 5~7 mm. long, decidedly rhombic at the base. 

- Petals broadly lanceolate ; flowers inodorous or nearly so. — 

12. L. dilatata. 

Petals narrowly linear- lanceolate ; flower very fragrant. 

13. ZL. fragrans. 

Plant less than 3 dm. high ; petals narrowly linear-lanceolate. 

4 fe | eS leptoceratitis. 

Say from { to 24 longer than the lip. f LEUCOSTACHYAR. )” 
_ Spur filiform, mostly acutish. — : 

scons poe or less high; spar 7-8 mm. long; lip 5-6 mm. 
pe ae ee hs eascancese 
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Plant 5-8 dm. high; spur 10-14 mm. long; lip 7-9 mm. 
Dilated portion «f the lip oval; spur almost 24 longer than the 

lip. 15. L. Thurbert. 

Dilated portion of the lip decidedly rhombic ; spur scarcely 4 

longer than the lip. 16. L. leucostachys. 

Spur clavate at the apex. 
Leaves lanceolate or oblanceolate ; stem tall and stout; lip decid- 

edly rhombic at the base. 16. L. leucostachys robusta, 
Leaves narrowly linear; stem slender ; lip not rhombic at the base. 

17. L. gramintfolia. 
Lip linear, 7. ¢., not at all dilated at the base, 

Spur usually shorter than the lip. 
Flowers purplish or greenish ; spur very short and decidedly saccate. 

tc L. strictas 

Flowers white ; spur almost equalling the lip, (CONVALLARIAEFOLIAE. ) 

Spur clavate. 18. L. gracilis. 

Spur filiform. iQ. Za convallaria:folta. 

Spur much exceeding the lip ; flowers greenish or purplish. 
Connective narrow ; spur almost twice as long as the lip. (A RIZON 

ICAE. ) 20. L. Arizonica. 
Connective broad. 

Leaves elongated, lanceolate or linear; spur 8-10 mm. long. 
(SPARSIFLORAE., ) : 

Spike comparatively dense. 21. L. ensifolia. 
Spike very lax. ; 

Lip about 6 mm. long; spur about 8 mm., somewhat 
clavate. 22. L. laxiflora. 

Lip about 8 mm. long; spur over 10 mm., filiform. 
; 23. L. sparsifiora. 

Leaves very short, ovate ; spur almost 1.5 cm. long. (BREVI- 

FOLIAE. ) 24. L. brevifolia, 

§Hyrersorear: Usually small or middle sized species, spike 
usually dense, except in the first species; flowers small, greenish 
or tinged with purple, especially the petals ; spur less than twice 
as long as the lip ; lip except in L. stricta lanceolate, 7. ¢., some- 
what dilated at the base but not at all rhombic ; connective nar- 
row and anther-sacs close together. ; 

1. Limnorcuis stricra (Lindl.) Rydb. Mem. N. Y. Bot. 
Garden .25:. 1052: 1900 3 a 

Platanthera stricta Lindl. Gen. & Sp. Orchid. Pl. 288. 1835-9; : 
Habenaria gracilis Wats. Proc. Am. Acad. 11: 277. 1876; Hade- 

naria hyperborea Rothrock, Wheeler’s Rep. 4: 265. 1878; Habe- — 
naria saccata Greene, Erythea, 3: 49. 1895; Habenaria stricta — 

Ryd. Bull. Torr. Club, 24: 189. 1897; Platanthera gracilis — 
Kraenzlin, Orch. Gen. et Spec. 1: 639. 1899. Not Lindl. oe” 
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Tall and strict 3-10 dm. high: tubers fusiform, .5-1 cm. in 
diameter : lower leaves oblanceolate, obtuse, 5-12 cm. long, 15-25 

mm. wide: the upper lanceolate, acute : 
spike usually very long, 1-3 dm., and 
lax: bracts linear-lanceolate, the lower 
much longer than the flowers, often 3-4 
cm. long: flowers 12-14 mm. long: 
sepals green, rather thin; the upper 
ovate, erect, 4-5 mm. long ; the lateral 
ones lanceolate, obtuse, 5-6 mm. long: 
petals purplish, lanceolate, acute; lip 
linear, obtuse, 5-7 mm. long, thick, 
purple ; spur one-half to two-thirds as long as the lip, purplish, 
very saccate, 7. ¢., thickened and round at the apex. (Fig. 1.) 

The structure of the flowers places this species in the L. hyper- 

borea group, although the lip is linear, scarcely at all broadened at 

the base. This character and the lax spike would place it near 

L. laxiflora, but that is distinguished by the long spur and broad 

connective. Z. stricta is common in damp places, swamps, 

etc., from Alaska to Washington, Wyoming and Montana. It — 

has also been collected in Colorado at Twin Lakes, 1873, John 

Wolf, 965, and Manitou, 1896, Fred. Clements. 

Tyee: “ America boreali-occidentalis, Douglas.” 

2. LimnorcuIs puRPURASCENS Rydb. Bull. Torr. Club, 28: 269. 

19OI | 

y A rather stout plant, 3-5 dm. high : tubers elongated, fusiform : 
leaves ovate to lanceolate, acute, 6-10 cm. long, 15-30 cm. wide, 

dark green: spike dense ; bracts lanceolate, 

the lower exceeding the flowers : these 10-12 

mm. long: lateral sepals oblong, linear to 

lanceolate, obtuse, 4-5 mm. long; the upper 

broadly ovate, erect, obtuse, tinged with 

purple: petals slightly shorter, erect, pur- 

ple, lanceolate; lip broadly linear-lanceo- 

late, obtuse, about 5 mm. long, purplish, 

thick, slightly dilated at the base; spur 
One-half to two-thirds as long as the lip, slightly curved and 

‘Strongly saccate: ovary strongly curved. (Fig. 2.) 

__ This species resembles the preceding in the short spur and 

-Purplish flowers, but the habit and form of the lip are more like 

that of Z, hyperborea. L. purpurascens is a rare plant, growing on 
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damp wooded hillsides at an altitude of 2700-3000 m. The fol- 

lowing specimens belong here: 

Cotorapo: Iron Mountain, 1900, Rydberg & Vreeland, 6414 

(type in herb. N. Y. Bot. Gard.) ; Georgetown, 1878, M7. EL. Jones, 

314,; Como, South Park, 1895, C. S. Crandall ; Mouth of Chey- 

enne Canon, 1896, &. A. Lessey. 

3. LIMNORCHIS BRACHYPETALA Rydb. Bull. N. Y. Bot. Garden 

: 21 161..-.1901. 

Stem slender, striate, 4-5-leaved, 1-2 dm. long: tubers elon- 

gated fusiform, 7-8 mm. thick: lower leaves oblong, obtuse, 4-6 

cm. long, strongly nerved; the upper lan- 
ceolate, acute: spike short, 5 cm. long; 
bracts linear-lanceolate, the lower 2—3 times 

ae as long as the flowers: flowers greenish or 

IG.-3: 

brownish, 8 mm. long: upper sepals about 

2 mm. long, nearly orbicular, slightly trun- 

cate and indistinctly 3-toothed at the apex ; 
lateral sepals spreading, oblong, obtuse, nearly 3 mm. long: 

petals round ovate, acute, slightly over 1 mm. long; lip very 
narrow, a little dilated at the base and near the apex, acute: spur 
clavate, almost saccate, nearly straight, about equalling the lip in 

length. (Fig. 3.) 

In habit and flower most like ZL. hyperborea, but with a nar- 
rower lip, shorter petals and shorter and thicker spur, which re- 

sembles those of the two preceding but is comparatively longer. 
L. brachypetala grows in wet places in Alaska and the Yukon 

Territory. 

Yukon Territory: Bennett City, 1899, R. S. Williams (type 
in herb. N. Y. Bot. Gard.) ; above Fort Selkirk, 1899, /. B. Tarle- 

ton, 116. : 
ALASKA: Unalaska, 1891, ef, M, Macoun, 142. 

F 

4. Limnorchis viridiflora (Cham.) 
Habenaria borealis 8 viridiflora Cham. Linnaea, 3: 28. 18285 

Habenaria hyperborea S. Wats. Bot. Cal. 2: 134. 1880; inpart and 
subsequent authors ; Limnorchis hyperborea Rydb. Mem. N. ¥, . 
Bot. Garden, 1: 104. 1900, co 
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Stem 2+5 dm. high: tubers elongate fusiform, 5-7 mm. thick : 
lower leaves 5-15 cm. long, 2—3 cm. wide, oblanccolate, obtuse ; 
the upper lanceolate, acute : spike short 
and dense; bracts linear-lanceolate, the 
lower slightly exceeding the flowers : 
flowers 10-12 mm. long, light green: 
upper sepal broadly ovate, erect, 3-4 
mm. long; lateral ones 5-6 mm. long, 
lanceolate, acutish or obtuse, spreading ; 
petals erect, lanceolate, acute, slightly 
shorter than the upper sepal; lip lan- 
ceolate, obtuse, less than 5 mm. long; spur decidedly clavate, 
‘curved, about equalling the lip. (Fig. 4.) 

This species is closely related to the true L. hyperborea, and is 

its representative in the west. It differs only in the lighter green 

flower and the thicker and shorter spur. It is also related to L. 

borealis on the other hand, and it is no wonder that Chamisso 

made it a variety;of that species, as it differs only in the green 

flowers and more saccate spur. Intermediate forms are met with ; — 

these are perhaps of hybrid origin. L. viridiflora is common in 

the Rocky Mountain regions and the Cascades. Its range ex- 

tends from southern Alaska to North Dakota, central Nebraska 

and Colorado, and is the common plant of the West, known as 

Habenaria hyperborea. Numerous specimens have been examined. 

Type: ‘ Unalaschca,’’ Chamisso. 

5. Limnorchis major (Lange) 
Platanthera”~ Koenigii Lindley, Gen. & Sp. Orchid. PI. 286. 

1835. Not Orchis Kocnigii Retz. 1779; Platanthera dilatata 

Torr. Fl. N. Y. 2: 276,in part. 1843; 

Habenaria hyperborea Gray, Man. Ed. 

53 500, in part. 1867; Platanthera 

hyperborea 3 major Lange, Consp. Fl. 

Groenl. 118. 1880; Lemunorchis hyper- 

borea Rydb.; Britton, Man. Fl. N. St. 

294. 1901, in part. 

Stem stout, 2-6 dm. high: leaves 

lanceolate, mostly acute, 5-30 cm. long, 

ide: spike dense, 5-15 cm. long; bracts lanceolate, 

the lower slightly exceeding the flowers: flowers 12-14 mm. 

Ng: upper sepal broadly ovate, obtuse, 5 mm. long; the 
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lateral ones ovate-lanceolate, obtuse, spreading: petals lance- 

olate, acute, oblique, a little shorter than the sepals; lip 5-6 mm. 

long, ovate-lanceolate, obtuse; spur almost equalling or some- 

what exceeding the lip, distinctly clavate and curved. (Fig. 5.) 

This is the most common species in Greenland, but also found 

on the North American continent. It differs from L. hyperborea 

in the stouter habit, the larger flowers, the broader lip and the 

clavate spur. It is more common than the specimens cited below 

seem to indicate, but I have cited here only the specimens in our 

herbaria, as these are the only ones presently at hand. 

GREENLAND: Godhaven, 1878, L. Kum/ein; and a specimen 

by an unknown collector from Hooker’s herbarium. 

Maine: Norway, S. O. Smith. 

Wisconsin: Milwaukee, /. A. Lapham. 

New York: North Yonkers, 1887, 7. F. Poggenburg ; Torrey; 

A. Gray. 

Habenaria dilatata Torr. Comp. 318, in part. 1826. Not Orchis 

dilatata Pursh. 1813; Habenaria hyperboria Gray, Man. Ed..§% 

500, in part. 1867, and subsequent authors. 

Stem very stout, 4-8 dm. high: 
tubers narrowly fusiform, 5-7 mm. thick : 

leaves lanceolate, acute, 1-2 dm. long : 

spike long, densely flowered; bracts 

large, longer than the flowers, with sca- 

brous margins : flowers divaricate, about 
15 mm. long: upper sepal ovate, obtuse, 
about 5 mm. long; lateral ones lance- 

olate or oblong, 5-6 mm. long: petals 
green or purplish, lanceolate, acute ; lips 

lanceolate, obtuse, about 6 mm. long; spur filiform, #. ¢., not at 
all clavate, curved, slightly longer than the lip. (Fig. 6.) : 

This is nearest related to the preceding, but still stouter, and 

differs in the narrower lip and more slender, not clavate spUf. 

In habit it is intermediate between ZL. major and L. dilatata, and 

has been confused with both. The name refers to this fact and ee 

not to the size, for it is the largest species of the hyperborea — 

group. . 

CaNnaDA: Quebec, Mrs. Percival. (Type in Torrey Herba- 
um.); Notre Dame chez Lac, 1887, John Northrop. ; 
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Vermont: Willoughby, 1892, H. H. Rusby. 

New York: John Torrey; Silver Bay, Lake George, 1901, /. 

I. Kemp. 

Wisconsin: Milwaukee, 1881, Dr. Hasse. 

Minnesota: Minnehaha Creek, 1890, £. A. Mii 77. 

Sourn Dakota: Harney Peak, 1892, Rydberg, 1028 (in part). 

7. Limnorcuis Huronensis (Nutt.) Rydb.; Britton, Man. FI. N. 

St. 294. 1901 . 

Orchis Huronensis Nutt. Gen. N. Am, Pl. 2: 189. 1818 ; Plat- 

anthera dilatata Beck. Bot. 347,in part. 1833. Not Orchis dilatata 

Pursh. 1814; Platanthera Huronensis Lindl. Gen. et Sp. Orchid. 

Pl. 288. 1835; Hadbenaria hyperborea Gray, Man. Ed. 5: 500, in 

part; Platanthera hyperborea + var. dilatata Kraenzlin, Orch. Gen. 

& Sp. 640. 1899, in part. 

Stem slender, 2-4 dm. high: lower 
leaves oblanceolate, obtuse ; the upper lan- 
ceolate, acute, 5-10 cm. long, I.5-2 cm. 

wide: spike long, lax; bracts lanceolate, 
the lower often twice as long as_ the 
flowers : flowers light green, almost erect : 

upper sepal ovate, 2-3 mm. long; lateral 
ones 2-4 mm. long, oblong to lanceolate, Fic. 7. 
obtuse : petals narrowly lanceolate, slightly 
shorter than the sepals, oblique; lip linear-lanceolate, 3-4 mm. 

long ; spur filiform, not clavate, strongly curved and slightly longer 

than the lip, (Fig. te 

This species is nearest related to L. hyperborea, and distin- 

guished by the erect flowers, the narrower lip and the longer pod. 

It is also usually taller with a laxer spike. 

Type: “In wet places on the islands of Lake Huron and 

aos ieee 

CanaDA: Quebec, Mrs. Percival. 

Vermont: Monkton, 1879, C. G. Pringle. 

Massacuusetts: Shelbourne, 1889, Geo. F. Taylor. 

Connecticut: Canaan, 1866, W. H, Leggett. 

New York: Utica, 1833, Dr. Gray; Albany, LZ. C. Beck; 

Jamesville, 1890, Z. M. Underwood; Silver Bay, Lake George, — 

 ioo1, 7. & Kemp; Catskills, 1887, G. Rampsberger. 
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Micuican: Long Lake, 1890, Beardsley & Kofoid. 

Minnesota: Chisago Lake, 1892, B. C. Taylor. 

Wisconsin: Madison, S. 7. Watson. 

8. LIMNORCHIS HYPERBOREA (L.) Rydb.; Britton, Man. FI. N. St 

294, in part. IQOI 

Orchis hyperborea L.. Mant. 121. 1767 ; Habenaria hyperborea 

R. Br. Hort. Kew. Ed. 2: 5: 193. 1813; Platanthera hyperborea 

Lindl. Gen. & Sp. Orchid. Pl. 287. 1835. 

- Low and slender, 1.5—4 dm. high: tubers 

almost fleshy-fibrous, slightly thicker than the 
roots : lower leaves oblanceolate, obtuse, 5-10 

cm. long, 1-2 cm.,broad; the upper lance- 

olate, acute : spike rather dense ; bracts linear- 

lanceolate, the lower slightly longer than 

the flowers: flowers light green, 8-12 mm. 

Fic. 8. long: upper sepal broadly ovate, obtuse, 

3-4 mm. long; lateral ones lanceolate: petals 

lanceolate, slightly shorter than the sepals; lip lanceolate, obtuse, 

nearly 5 mm. long ; spur filiform, strongly curved and a little ex- 

ceeding the lip. (Fig. 8.) 

In habit Z. wridifora and this species are much alike and the 

former would have been merged in the latter, if all the western speci- 

mens (7. ¢., L. viridiflora) seen, had not had more or less clavate spur, 

a character not seen in Icelandic, Greenlandic and eastern specimens. 

Type: “Islandia, Adnig.”’ 

IceLAND: Gardas, 1888, Prof. & Mrs. Sprague Smith. 

CaNnaDA: Big Swamp, 1866, /. Macoun. 

New Brunswick: Kennebeccosis, 1871, //. Fowler. 

VERMONT: Willoughby, 1892, 7. H. Rusdy. 

New York: Kirkville, Onondaga county, 1891, L. 4. Under- 

wood, 3155. 

§ BEHRINGIANAE: Low plants, 1-1.5 dm. high: spike short and 

dense: flowers greenish-purple ; lip oblong-lanceolate; spur fully 

twice as long as the lip ; connective narrow. 

g. Limnorchis Behringiana sp. nov. 

Stem low, 1-1.5 dm. high, about 3-leaved: tubers elongated 

fusiform, about 5 mm. thick: lower leaf ovate-lanceolate, about 5 — 
cm. long and 1.5-2 cm. wide; the upper lanceolate and smaller: — 
spike dense, 3-4 cm. long ; bracts linear-lanceolate, the lower about — 
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twice as long as the flowers : flowers purplish, about 12 mm. long : 
upper sepal ovate, obtuse, 4-5 mm. long ; the lateral ones oblong: 
petals equalling the sepals, broadly 
lanceolate ; lip about 5 mm. long ; 
spur fully 10 mm. long, filiform. 

(Fig. 9.) 
This species is not closely re- 

lated to any of the other species. 

The type specimens were labelled 

Habenaria gracilis Wats. With 

this, 2. ¢., Z. stricta it has scarcely 

anything common except the color of the flowers and such char- 

acters as are found in all species of Liémnorchis. L. Behringiana 

has not been found in North America but I include it in here, as it 

would] likely be found in Alaska, as L. convallariaefolia from the 

same region has been. 

Asia: Behring Island, 1891, British Behring Sea Commission, 

743 (type in herb. Columbia Univ.). 

§ DizatataE: Plants usually middle sized: flowers white or in 

the first species yellowish-white ; lip lanceolate, more or less dis- 

tinctly rhombic dilated near the base ; spur equalling or slightly 

longer than the tip ; connective narrow. 

10.” Limnorchis borealis (Cham.) 

Habenaria borealis Cham. Linnaea, 3: 28. 1828 ; Platanthera 

dilatata Lindl. Gen. and Sp. Orchid. Pl. 287; in part. 1835; 

Habenaria dilatata Coult. Man. Rocky Mts. 342. 1885; 

-Habenaria dilatatiformis Rydb. Bull. Torr. Club, 24: 189. 

. 1897; Platanthera hyperborea y var. dilatata 

Kraenzlin, Orch. Gen. et Sp. 640. 1899, in 

part ; Limnorchis dilatatiformis Rydb. Mem. 

N. Y. Bot: Garden, I: 105. 1900. : 

Tall and leafy, 4-8 dm. high: tubers 

elongated fusiform, 5-8 mm. thick : lowest 

leaves oblanceolate and obtuse; the rest 

‘ . lanceolate, acute, 5-15 cm. long, 1.5-2.5 

cm. wide: spike often rather dense, 1-2 dm. long; bracts lan- 

ceolate, the lower often much exceeding the flowers: flowers 

_ 10-14 mm. long, white or sometimes yellowish or greenish white : 

_ Upper sepal ovate, obtuse, 4-5 mm. long ; the lateral ones oblong- 

Fic. 10. 
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lanceolate, spreading: petals lanceolate, slightly shorter than the 
sepals ; lips rhombic-lanceolate, obtuse, about 5 mm. long; spur 
usually shorter than the lip, and more or less clavate. (Fig. 10.) 

This species represents L. di/atata in the Rocky Mountain re- 

gion, but differs in the smaller flowers and shorter, more clavate 

spur. It also approaches ZL. wiridiflora, from which it differs in 

the whiter flowers and more rhomboid lip. . Where growing 

together, intermediate forms are often found, perhaps of hybrid 

origin. ZL. borealis is common from Alaska to Washington and 

Colorado. 

Type: ‘Unalaschca,’’ Chamisso. 

er ; ; 
11. Limnorchis foliosa sp. nov. 

Stem stout and very leafy, about 3 dm. high: leaves linear- 
lanceolate, attenuate, 1-1.5 dm. long: spike short and dense, less 

than 1 dm. long; bracts linear- 
lanceolate, attenuate, about three 
times as long as the flowers : these 

about 15 mm. long, white: upper — 

sepal broadly linear, obtuse, about 
6 mm. long; lateral ones narrowly 
lanceolate, about g mm.: petals 
narrowly linear-lanceolate, attenu- 
ate ; lip about 10 mm, with an oval 

base and an almost linear lower 

half, obtuse : spur about the length 

(Fig. 11.) 
This species has the habit of Perularia flava and Cocloglossum 

bracteatum, but the flower is of the typical Limnorchis type and 
places it nearest to LZ. dilatata. The flowers, however, are larger 
and the lip less rhomboid. 7 

ALASKA : Nagai, 1871-2, M. W. Harrington (Dall’s Explora-_ 
tion ; type in the Columbia herb.). 

12. Limyorcuis pirarata (Pursh) Rydb.; Britton, Man. Fl. N. 
States, 294. 1901 

Orchis dilatata Pursh, Fl. Am. Sept. 388. 1814; Habenaria 

of the lip,filiform, not at all clavate. 

dilatata Hook. Exot. Fl. p/.95. 1825; Platanthera dilatata Lindl.; oe 
Beck. Bot. N. & M. St. 347, in part. 1833; Platanthera hyper- 
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borea 7 var. dilatata Kraenzlin, Orch. Gen. et Sp. 640, in part. 

1899. 

Stem slender, tall, leafy, 3-6 dm. 
high : leaves lanceolate, 7-20 cm. long, 
the lower obtuse, the upper acute: 
spike 5-25 cm. long, usually rather 
lax ; bracts linear-lanceolate, the lower 
twice as long as the flowers: flowers 
white, 15-18 mm. long: upper sepal 
ovate, obtuse, about 6 mm. long, the 
lateral ones lanceolate, acutish : petals 
acute, lanceolate ; lip lanceolate with 
a rhomboid base, about 7 mm. long; spur longer than the lip, 
filiform, scarcely at all clavate. (Fig. 12.) 

L. dilatata is common from Newfoundland to Saskatchewan, 

south to New York and Nebraska. 

Type: “In Labrador. Co/master, v. s. in Herb. Dickson.” 

Limnorchis dilatata linearifolia var. nov. 

Stem slender ; leaves linear, attenuate, 5-10 cm. long, 5—7 mm. 
wide. 

Very different from the species in general habit, but the flowers 

are exactly the same, and intermediate forms are not lacking. 

New York: Bridgewater, Dr. Gray (type in herb. Torrey). 

Micnican: Portage of Kee-wana-wa, Dr. Peters. 

33. LIMNoRCHIS FRAGRANS Rydb.; Britton, Man. Fl. N. States, 

294. 1901 

Stem slender, 2-3 dm. high: tubers narrowly fusiform, about 
5 mm. thick : leaves linear, about 1 dm. long and 8-10 mm. wide, 

acute: spike slender, lax ; bracts lanceo- 

late, acuminate ; the lower longer than the 

flowers : flowers pure white, very fragrant : 

upper sepal ovate-lanceolate, obtuse ; the 

lateral ones  linear-lanceolate, acutish, 
strongly veined: petals narrowly linear- 

lanceolate, equalling the sepals ; lip lanceo- 

late with an ovate-rhomboid base, about 5 
mm. long ; spur filiform, not at all clavate, 

curved, slightly exceeding lip. (Fig. 13.) 

_ Closely resembling the variety of preceding species, it is dis- 

_ tinguished by the narrow petals and sepals and by the fragrance. 
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The two sheets of the orginal collection in the Columbia Herbarium 

are the only ones seen. 

Vermont: Willoughby Mountain, 1892, “7. 7. Rusby (type 

in herb. Columbia Univ. ). 

14. Lirmnorcuis LEPTOCERATITIS Rydb. Bull. N. Y. Bot. Garden, 

2402. 16Ot 

Stem slender, 2-4 dm. high: tubers slender, slightly thicker — 
than the fleshy fibrous roots: lower leaves oblong, obtuse, 4-8 

cm. long, I-1.5 cm. wide, the upper 
linear-lanceolate, acute: spike short, less 
than 1 dm. long; bracts linear-lanceo- 
late, the lower somewnat longer than 

the white flowers: sepals 3-4 mm. long, 
lanceolate: petals linear or narrowly 
linear-lanceolate, about equalling the 

~ sepals ; lip lanceolate, somewhat rhombic, 
dilated at the base; spur very slender, filiform, strongly curved 
forward, a little exceeding the lip. (Fig. 14.) 

This is nearest related to the eastern ZL. di/atata and L. fra- 
grans, but differs in the smaller size, smaller flowers and shorter — 

leaves. In habit it resembles most a depauperate Z. dorealis, but .. 

the spur is different. 

YUKON TERRITORY: Pernt City, 1899, R. S. Williams (type — 
in herb. N. Y. Bot. Gard.). 

ALASKA: Unalaska, 1891, /. JZ. Macoun; southern Alaska, 

1883, /. Albert Rudkin. 

British Cotumsia: Tulameen River, 1900, /. &. Kemp. 
§ LeucosracnyaeE: Tall and stout plants : flowers pure white or 

slightly greenish in Z. Thurdcri ; lip lanceolate with a more or Jess 

rhombic or oval dilatation near the base ; spur more than A longer 
than the tip; connective narrow : spike long and dense. 

15. Limnorchis Thurberi (A. Gray) Rydb. ee! 

Habenaria Thurberi A. Gray, Proc. Am. Acad. '7: 389. 1868; 

Habenaria leucostachys S, Wats. Bot. Cal. 2: 134, in part. 1880; 

Coville, Cont. U.S. Nat. Herb. 4: 201. 1893; Platanthera h Ws : 

borea 0 var. leucostachys Kraenzlin, Orch. Gen. et Sp. 640, 10 Lane 
1899. 
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Stem stout and leafy, 4-6 dm. high: tubers elongated fusi- 
form, 6-7 mm. in diameter: leaves lanceolate to linear-lanceo- 
late, 1-2 dm. long, 1.5—3 cm. wide, : 
acute: spike long and dense ; bracts 
linear-lanceolate, attenuate, about 
equalling the flowers: these dull 
white, 16-20 mm. long: upper 
sepal ovate, obtusish; the lateral . 
ones lanceolate, acute: petals lan- 

_ ceolate, about equalling the sepals; 
lip 7-8 mm. long, lanceolate, ob- 
tuse, the dilated portion ovate; spur 

filiform, curved, about % longer than Fic. 15. 
the lip. 

This has been merged into L. /ewcostachys, which it resembles 

in habit, but the spike is denser, the flowers are dull or greenish 

white, and the form of the lip is different. 

Type: “ Arizona, Thurber (925).” 

New Mexico: 1851-52, C. Wright, rgoo. 

Cartrornia: Thomas Bridges, 356; Mammoth, 1891, Coville & 

Funston, 1822; Miner’s Ditch, Nevada county, 1867, JV. /. Davts, 

37; Canoe Creek, /. S. Newberry; Nevada, 1893, Michener & 

Bioletti ; Sisson, 1897, H. E. Brown, 320; Marin county, 1873, 

Edwards ; Bernardino Mts., 1882, S. B. & W. F. Parish, 1521; 

_ Fresno county, 1900, Hall & Chandler, 150. 

Sf 

16. Limnorcuis Leucostacuys (Lindl.) Rydb. Mem. N. Y. Bot. 

Garden, 1: 106. 1900. 

_ - Platanthera leucostachys Lindl. Gen. & Sp. Orchid. Pl. 288; 

Habenaria leucostachys S. Wats. Bot. Cal. 2: 134. 1880, Pla- 

 tanthera hyperborea 6 var. leucostachys Kraenzlin, Orch. Gen. et 

_ Sp. 640, in part. 1899. : 

‘ Stem stout and tall, 6-10 dm. high: lower leaves oblanceo- 

late, 1~2 dm. long, 1.5-3 cm. wide ; the upper lanceolate, acute : 

_ Spike 1-3 dm. long, rarely very dense ; bracts linear-lanceolate, the 

lower exceeding the flower : these purely white, 15-20 mm. long: 

upper sepal ovate, obtuse, about 5 mm. long; lateral ones lanceo- 

late, acute, 7-8 mm. long: petals lanceolate, attenuate, a little 

_ Shorter than the upper sepal; lip lanceolate with a decidedly 
_ thombic base, about 8 mm. long; spur filiform, scarcely clavate, 
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acutish, about half longer than the lip, less than 1 mm. thick. 

Fig. 16.) 
Lindley describes this as having the 

lip half as long as the spur, but I have 

not seen any with so long a spur, not 

even in Douglas’ specimens at Kew. 

Type: “In ora occidentali Americae 

septentrionalis, Douglas (hab. s. sp. comm. 

Soc. Hort.).” 

Ataska: Ankow River, 1892, ¥. 

Funston, 52. 

WASHINGTON : Snoqualmie, 1892, M. 

Parker ; Wallawalla to Kuskuski, 1838-42, Wilkes Exp., 526. 

Ipano: 1892, /sabel Mulford ; Priest Lake, 1900, D. T. Mac- 

Dougal, 7 and 178. 

Ura: 1871, Palmer, 461. 

Nevapa: E. Humboldt Mountains, 1868, S. Watson, 115 4- 

CaviForNiA: Sierra county, 1874, Lz; Plumas county, 

1881, Irs. Austin ; Yosemite Valley, 1866, Bolander, 49 376. 

Vv 
Limnorchis leucostachys robusta var. nov. 

Very stout and tall, 4-10 dm. high, leafy: spike long and 

dense, I-3 dm. long: spur usually clavate, over I mm. thick, 

obtuse, about one-third longer than the 
lip. (Fig 19) 

This may be distinct from Z. /euco- 

stachys but the only characters distin- 

guishing it from the type is the thicker 
spur and the denser spike. More field 

work is needed in order to settle its 
relationship to L. /eucostachys. The fol- 

lowing specimens are in our herbaria: FIG, 17. 

OreGcon: 1871, Elihu Hall, 505. 

WASHINGTON : 1889, R. S. Vasey, 77 (type in herb. N. ¥ 

Bot. Gard.) ; Chevalis River, 1897, Frank H. Lamb, 11994; 
Olympia, 1898, A. A. & E. G. Heller, 4046 ; Falcon Valley, 1893, 

W. H, Suksdorf, 1356; Upper Valley of the Nesqually, 1894, 

O. D. Allen; Yakima Region, 1883, F. Tweedy ; Palace Camp, 

- 

. 
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1883, dirs. Bailey Willis; Seattle, 1890, CV. Piper ; Cascade 
Mts., 1882, Brandegee, 48o. 

British Cotumpia: Vancouver Island, 1887, John Macoun ; 
Tulameen River, 1900, Prof. /. F. Kemp. 

Ipano: Valley of Clearwater River, 1892, Sandberg, Mac- 
Dougal & Heller, 288. 

17. Limnorchis graminifolia 7 

Platanthera graminea Lindley, Gen. & Sp. Orchid. Pl. 289. 
1835; not Habenaria graminca Spreng. Syst. 3: 690. 1826; nor 
P. graminea Lindley, 7. c. 292; Platanthera hyperborea 7 var. 
dilatata Kraenzlin, Orch. Gen. et Sp. 640, in part, 1890. 

Very slender, 3-4 dm. high: leaves 
 Natrowly linear, 5-10 cm. long, 3-4 mm. 
wide: spike short; bracts lanceolate, 
shorter than the flowers: these white, 
12-15 mm. long: upper sepal ovate, 4 
mm. long, the lateral ones lanceolate : 

_ petals narrowly lanceolate, — slightly 
shorter than the upper sepal ; lip lanceo- 
late, obtuse, dilated near the base, but 
not rhombic; spur one-third to one- 
half longer than the lip, clavate towards the apex, acute. (Fig. 18.) 

This plant is nearest related to L. /eucostachys, but differs in the 
slender habit, narrow leaves and the form of the lip. The type is 

in Lindley’s herbarium, where I saw it. The specimens from 
Lower Canada I cannot distinguish from the Alaskan specimens, 
although the occurrence of the species on the east coast is exceed- | 

ingly remarkable. 

Type: “In ora occidentali Americae septentrionalis, Mensies 

(hab. s. sp. comm. cel. Menzies).” 

. ALASKA: Douglas Island, 1891, Grace E. Cooley, Gorman’s 

_ Lake, 1895, MZ. W. Gorman, 74. 
= Canapa: Mouth of Riviere du Loup, Wim. Canby. 

_ § ConvALLARIAEFOLIAE: Slender plants about 3 dm. high: spike 
short and rather lax: flowers white; lip linear, not at all dilated 
at the base ; spur about equalling the lip; connective narrow. 

18’ Limnorchis gracilis (Lindl.). 
_-Platanthera gracilis Lindley, Gen. & Sp. Orchid. Pl. 288. 
(1835. 
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Slender, about 3 dm. high: leaves oblong to lanceolate, 5-10 
cm. long, 1-1.5 cm. wide, the lower obtuse, the upper acute : spike 

slender and lax, about 1 dm. long; 

bracts lanceolate the lower slightly 
exceeding the flowers: these white, 
10-12 mm. long: upper sepal broadly 
oval, about 4 mm. long, the lateral 

ones linear-lanceolate, acute: petals 
linear-lanceolate; lip linear, obtuse, 
6-7 mm long; spur clavate, only 

Fic. 19. slightly curved, a little shorter than 
the tip. {Fig. 19:):. 

This resembles Z. stricta in the linear lip and the lax spike, 

but has white flowers and slender spur. Watson confused the 

two and following him, most authors have used the name Hade- 

naria gracilis for L. stricta. No one who has seen Lindley’s type 

could confuse the two. 

Tyee: ‘In ora occidentali Americae septentrionalis, Mensies ; 

Observatory inlet, Herb. Hooker (hab. s. sp. comm. cel. Menzies)” 

AtaskA: Back Bay, 1895, 4. .W. Gorman, 52 (in Colum- 

bia Herbarium); Sztka, 18971, W. G. Wright (1559) (?). 

SuUBARCTIC AMERICA: 1861-2, /. Sy Onion. 

/ 
19. Limnorchis convallariaefolia (Lindl.) 

Platanthera convallariasfolia Lindl. Gen. & Sp. Orchid. Pl. 287. 

1835; Platanthera hyperborea 8, var. convallariacfolia Kraenzlin, 

Orch. Gen. et Sp. 640. 1899. : 
Stem slender, about 3 dm. high: leaves 

oblong-lanceolate or oblanceolate, 4-8 cm. 
long, 1-2 cm. wide, the lower obtuse, the 
upper acute: spike short, less than 1 dm. 
long ; bracts lanceolate or linear-lanceolate, 
equalling or the lower exceeding the whitish 
flowers: upper sepal almost orbicular or 
broadly ovate, 3-4 mm. long; lateral ones 
lanceolate, obtuse : petals lanceolate, acute ; lip linear, about 6 

mm. long, obtuse ; spur filiform, curved, almost equalling the lip. > 
(Fig. 20.) 

This is closely related to LZ. gracilis, and differs scarcely in any — : 

respect except that the flowers are smaller and the spur is longer 

and more slender. It was described from specimens collected by = 
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_ Fischer in Kamtchatka. The type is in Lindley’s herbarium and 

a cotype in Torrey’s. The Unalaska specimen also collected by 

Fischer, I cannot distinguish from the Asiatic. 

Tyre: ‘In Kamtchatka, Fischer (hab. s. sp. comm. cel. Pres- 

cott).”” 
Asta: Kamtchatka, Fischer, ex. herb. Lindley, 

Avaska: Unalaschca, Fischer. 

§ ARIZONICAE: Rather stout, 5-7 dm. high: spike long and lax : 
flowers light greenish; lip linear, not at all dilated at the base ; 
spur filiform, almost twice as long as the lip; connective narrow. 

Aes : ele 
20. Limnorchis Arizonica sp. nov. 

Stem tall, leafy : lower leaves oblong, about 5 cm. long, obtuse, 
the middle and upper ones linear, the former 2-3 dm. long, 2—3 
cm. wide: spike slender, lax, many-flowered 
1.5~3 cm. long; bracts linear-lanceolate, the 
lower slightly longer than the flowers: these 
12-15 mm. long, greenish or purplish: upper 
sepal broadly ovate, 3-4 mm. long; lateral 
ones ovate-lanceolate : petals lanceolate, acute, 
slightly shorter than the upper sepal, 4-5 
mm. long. (Fig. 21.) 

This species resembles somewhat both JZ. 

stricta and L. sparsifiora. From the former 

it is easily distinguished by the long slender spur and from the 

latter by the many-flowered spikes, smaller flowers and narrow 

connective. It grows in rich cafions of Arizona. 

Arizona: 1891, Nealley (type in herb. N. Y. Bot. Gard.); 
Santa Rita Mts., 1881, C. G. Pringle ; Ft. Huachuca, 1893, 7. £. 

Wilcox ; Weber Creek, 1887, Z. A. Mearns, 133. 

§ SPARSIFLORAE: Plant slender, light green: spike elongated : 
flowers greenish with strongly reflexed sepals; lip linear; spur 

os slender, much longer than the lip; connective very broad: leaves 

~ Normal. 

Fic, 2%, 

21.” Limnorchis ensifolia sp. nov. 

Platanthera hyperborea 0 var. leucostachys Kraenzlin, Orch. 

Gen. et Sp. 640, in part. 1899; not P. leucostachys Lindl. 

_ Stem strict, 3-4 dm. high, light colored, few leaved: leaves 
linear-lanceolate, attenuate, slightly falcate, 1-1.5 dm. long, I—-1.5 

cm. wide: spike short and not very lax; bracts lanceolate, 
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acuminate, light green, about equalling the flowers : these greenish, 

about 15 mm. long: upper sepal broadly ovate, about 5 mm. 
long; lateral sepals about 7 mm. long, 
oblong-lanceolate : petals narrowly lan- 

ceolate, acute ; lip linear, about 8 mm. 

long, thick ; spur filiform, about I cm. 
long. (Fig. 22.) 

This is nearest related to L. sparsi- 

flora, but the spike is shorter and denser, 

the upper sepals and petals larger and the 

bracts shorter and broader, and light 

colored. The type was growing at an 

altitude of about 2600 mm. 

Arizona: Mt. Humphrey, 1897, R. &. Kunze (type in herb. 

N. Y. Bot. Gard.) ; Willow Springs, 1874, Rothrock, 269. 

Urau: “Central Utah,” 1875, C. C. Parry, 89 ; Rock Creek, 

1877, Dr. £. Palmer, 460 (in part). 

New Mexico: Silver City, 1880, Z. Z. Greene ® 

22.‘ Limnorchis laxiflora sp. nov. 

Stem slender, 4-6 dm. high : lower leaves oblanceolate, obtuse, 

8-10 cm. long, [-1.5 cm. wide ; the upper linear-lanceolate, acute: 
spike very slender and lax, 1-2 dm. long, few- 
flowered; bracts linear-lanceolate, usually 
equalling or shorter than the flowers: these 
greenish, 10-12 mm. long: upper sepals broadly 
obovate, obtuse, about 4 mm. long ; lateral 
ones broadly lanceolate, acutish : petals almost 
equalling the upper sepal, lanceolate; lip 
linear, obtuse, about 6 mm. long; spur about 
8 mm. long, slightly clavate, a little longer 
than the lip. (Fig. 23.) Fic. 23. 

This is closely related to and has been mis- : 
taken for L. sparsiflora, which, however, has larger flowers, longer _ 

spur, not at all clavate, longer bracts and more slender stem. 

OrEGon: Coast Mountains, 1884, Thomas Howell (type 0 
herb. Columbia College); Interior of Oregon, 1838-42, Wilkes 
Expedition; 1871, Elihu Hall, 504. 

Uran: Rock Creek, 1877, Dr. E. Palmer (460 in part). — 

* + This i is 4 lebelled: Holowotia flagellaris Wats. 
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CoLtorabo: Uncompahgne Mountains near Los Pinos, 1878, 

Win. F. Flint. 

23. Limnorchis sparsiflora (S. Wats.) Rydb. 

FHlabenaria sparsiflora S. Wats. Proc. Am. Acad. 12: 276. 

1877; Platanthzra hyperborea 6 var. leucostachys Kraenzlin, Orch. 

Gen. et Sp. 640, in part. 1899. 
Stem tall and slender, 4-6 dm. high: 

: lower leaves oblanceolate, obtuse, 1-2 dm. 
long, 1.5—3.5 cm. wide ; the upper lanceo- 
late, acute: spike long, slender and lax, 

2-3 dm. long; bracts linear-lanceolate, 
usually exceeding the flowers: these light 
green, very delicate, about 15 mm. long: 

_ upper sepal broadly ovate, 4-5 mm. long; 
the lateral ones lanceolate, acute, about 6 Fic. 
mm. long: petals narrowly lanceolate, 
acute ; lip linear, about 8 mm. long, obtuse; spur filiform, about 
Icm. long. (Fig. 24.) 

This is characterized by the long, slender, lax spike, delicate 

green flowers and long bracts. The type was collected by Bo- 

lander, near Mariposa Grove, California. 
OrEGoN: Kerbyville, 1884, 7. Howell. 
CaLirorniA: Donner Lake, 1865, /. Zorrey, 511, Pine Ridge, 

Fresno county, 1900, Hall & Chandler, 139; Truckee River, 

1893, C. F. Sonne; Mt. Dyer, 1879, R. M. Austin; Sierra county, 

1874, Lemmon. : 
New Mexico: 1881, Mongollon Mountains, H. H. Rusby. 

§ BREVIFOLIAE: Like the SPARSIFLORAE, but leaves very short, 
much reduced: flowers nearly twice as large. 

24.0 Limnorchis brevifolia (Greene) Rydb. 

flabenaria brevifolia Greene ; Coulter, Bot. Gaz. 6: 218. 1881; 

_ Platanthera hyperborea 0 var. leucostachys Kraenzlin, Orch. Gen. 

_ &t Sp. 640, in part. 1899. : 
Stem strict, leafy, 3-6 dm. high: leaf-blades ovate, 2-4 cm. 

long and about 1 cm. wide, acute: spike elongated, 1-2 dm. 

_ long; bracts similar to the leaves but smaller, about equalling the 
Owers: these green, 22.5 cm. long: upper sepal ovate, about 
5 mm. long ; lateral sepals linear, acute, about 8 mm. long : petals 
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linear-lanceolate, acute, a little shorter than 

the upper sepal ; lip linear, obtuse, about 
10 mm. long; spur filiform, about 15 mm. 

long. (Fig. 25.) 

This is characterized by its large flowers 

and reduced leaves. 

Type: ‘On dry southward slopes of the 

Pinos Altos Mountains, New Mexico, in 

isto... 

New Mexico: White Mountains, 1897, 

Fic. 25. E. O. Wooton, 544; Pinas Altos Mountains, 

E. L. Greene. 

Mexico: State of Chihuahua, Sierre Madre, 1887, C. G. 

Pringle, 1374. 

PIPERIA Rydb. Bull. Torr. Club, 28: 269. 1901 

Somewhat leafy-stemmed plants, but the leaves are usually 

near the base and withering at or before the anthesis, the stem- 

leaves being reduced and bract-like: tubers spherical or rounded 

ellipsoid ; flowers greenish or white; sepals and petals I-nerved 

or very obscurely 3-nerved; the upper sepal ovate or lanceo- 

late, erect; the lateral ones spreading, linear to lanceolate, their 

bases united with the claw of the lip ; upper petals free, lanceolate 

or linear-lanceolate, oblique, but not cordate ; the blade of the lip — . 
linear-lanceolate to ovate, obtuse, truncate or hastate at the base, 

concave but with a longitudinal low ridge in the middle produced 
by the undulation of the lip ; the claw, if it can be called so, united 

with the bases of the lower sepals, bordered with an erect margin 

which connects the lip with the column; anther cells unusually 

large for the size of the flower, parallel, opening nearly laterally: 

stigma a small beak in the angle between the anther-cells ; ovaty s 

sessile, ellipsoid in fruit. ee 

The principal differences between Limnorchis and Piperia are : 
the following : ae 

LIMNORCHIS ee PIPERIA 

Tubers elongated fusiform, | Tubers rounded. 

root-like. 

Stem leafy ; leaves remaining Stem leafy at the base; leaves 

until fruit is set. withering at or before anthesis. 
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LIMNORCHIS 

Sepals 3—7-nerved; petals dis- 

tinctly 3.nerved, without gibbosi- 
ties. 

Lateral sepals free. 

Lip flat or concave, without 
median ridge, not truncate at the 
base, free. 

6338 

PIPERIA 

Petals and sepals 1-nerved or 

obscurely 3-nerved, with small 

gibbosities at their bases. 

Lateral sepals with their bases 

adnate to the claw of the lip. 

Lip with a more or less dis- 

tinct median ridge; blade trun- 

cate or hastate at the base; a 

margin connecting the claw with ~ 

the column. 
Anther-cells opening in front. | Anther-cells opening laterally. 

The first species of /iperia was originally described as 
Spiranthes Unalaschensis Sprengel * and generally known as Hadée- 

naria Unalaschensis Wats. In the Kew Index this species is 
referred to Herminium congestum, a plant from northern India. 

s We have no specimen of the latter, but the identity is so unlikely 

_ that I did not think of making a comparison when I visited Kew 

lastsummer. P. Unalaschensis is no Herminium, however, for that 

genus is distinguished by the total absence of a spur besides by 

_ different structures of the column. Kraenzlin recognizes both P/a- 

_ lanthera Unalaschensis and P. foctida. \t is true that no one seems 

: to know exactly what Spiranthes Unalaschensis Sprengel really was, 

. but I know of no plant except the present species, which agrees with 

_ Sprengel’s short description. Kraenzlin placed ?. Unalaschensis 

_ among the scapose species and P. foetida among the foliose, but 
in the description he characterizes the latter as having the leaves 
Near the base. I cannot find any character on which to base a 

Segregation of two species. The publication of Platanthera foctida 

Geyer, is generally given as Hook. Journ. Bot.'7: 376. 1855; 

but there is no description, only the name and references to the lo- _ 

cality where it was collected. The first real publication seems to 

have been in King’s Report, where Watson gives it as a synonym 

_ Under Hadenaria foctida there described. Gymnadenia lungispica 

Durand + has been referred to this species, but this must be a mis- 

* Syst. 3: 708. 1826. “oe 
Tt Pl. Pratten, ror. 1855. 
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_ take as that species was described as having a spur longer than the 

ovary, which is not the case with P. Unalaschensts. 

The second species of Pipgeria was first described as Platanthera 

elegans Lindl.* from specimens collected by Douglas in north- 

western America. It seems from the description as if more than 

one species had been included therein as for instance ‘‘ cawle squa- 

mis parvis ramentaceis, spica longa densa cylindracea.” Although 

this species has scale-like stem leaves, they are not by far so con- 

spicuous as in the species that Bolander took for /. e/egans and 

that the spike is described as dense does not very well fit this spe- 

cies. Not having any authentic specimen I naturally thought 

that the name Platanthera elegans Lindley belonged to the species 

named Habenaria elegans by Bolander or else the one that I have 

described here as Piperia multiflora. 1 therefore described the 

lax-flowered species under the name P. elongata. At Kew last. 

summer, I found only one specimen collected by Douglas and 

this I refer to my P. elongata although its spike is more dense 

than in my type, but not denser than some specimens of the same 

species in our herbaria. It is, therefore, best to pass my P. elon- 

gata into synonymy for the present. 

With regard to Haéenaria elegans Bolander it must be stated 

that it was not properly published before it appeared in the Botany 

of California, for in Bolander’s Catalogue of the Flora of San 

Francisco it is a xomen nudum, without description or synonyms. 

What Bolander’s plant was is not unknown, for there is one speci- : 

men in the Torrey herbarium collected and named by Bolander. 

This can scarcely be distinguished from Hadenaria Michaelt 

Greene, although it has a longer, less crowded spike. = 
A further study has revealed that several other species than — 

the ones enumerated in the place of publication of Piperia, must be — 
included in that genus, vz., Habenaria Michaeli Greene, and Gy" — 

nadenia longispica, both mentioned above, Hadenaria Coope” 

Wats.{ and Hadenaria maritima Greene.§ Concerning H. Cooper! — 

Wats. it may be remarked that it was placed by Watson in that ~ 
Scere nce 2 Se pore oe 

* Gen. & Spec. Orchid. Pl. 285. 1835. 
+ Man. Bay Reg. Bot. 306. 1894. 
t Proc. Am. Acad. 12: 276, 1876. 
2 Pittonia, 2: 298. 1892. 
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section of Habenaria which now constitutes Limnorchis, but his de- 

scription of the flower is the best hitherto given of any species oO 

Piperia. 
Synopsis of Species 

Spur less than twice as long as the lip. 

Stem leafy only at the base; lip oblong; spur slender, slightly exceeding the 

lip. 1, P. Unalaschensts. 

Stem more or less leafy ; lip ovate. 

Spur slightly exceeding the lip, very saccate. 2. P. Coopert. 

Spur nearly twice as long as the lip, only slightly clavate. 

: 3. P. lancifolia. 

Spur 2~3 times as long as the lip, filiform. 

Lip linear to lanceolate. 

Spike very lax ; lip 4-5 mm. long; spur about 8-10 mm. 

4. P. leptopetala. 

Spike dense ; lip about 6 mm. long; spur 15-18 mm. long. 

5. P. multifiora. 

Lip ovate or ovate-lanceolate. 

Spike elongated, lax; leaves withering at anthesis. 

Bracts linear-lanceolate ; stem leafy only at the base. 

6. P. eegans. 

Bracts ovate-lanceolate ; stem usually leafy. 7. P. longispica. 

Spike short and very dense ; flowers crowded; leaves withering before 

anthesis. ; 

Petals and sepals about 4 mm. long; petals purplish or greenish. 

8, P. Michaeli. 

Petals and sepals about § mm. long ; petals white. 9. 2. maritima. 

‘I, PrpertA UNALASCHENSIS (Spreng.) Rydb. Bull. Torr. Club, 28 : 

270. F901 

Spiranthes Unalaschensis Spreng. Syst. 3: 708. 1826; Habe- 

naria Schischmarefiana Cham. Linnaea, 3: 29. 1828 ; Herminium 

Unalaschkense Reichenb. Fl. Germ. 13: 107. pl. 65; Platanthera 

_ Schischmareffiana Lindl. Gen. & Sp. Orchid. 286. 1835; Hade- 

— Naria foctida S, Wats. Bot. King’s Exped. 5: 341. 1871; Plat- 

— anthera foetida Geyer. as a synonym under the preceding ; 

_ Habenaria Unalaschensis Wats. Proc. Am. Acad, 12: 277. 1877; 

_ Montolivaea Unalaschensis Rydb. Mem. N. Y. Bot. Gard. 1: 107. 
cco. man 

Stem strict, slender, 3-5 dm. high, leafy only near the base: 

~ basal leaves oblanceolate, obtuse or acutish, 1-1.5 dm. long, .8-3_ 

em. wide, withering at anthesis or soon after; stem leaves bract- 

_ like, linear-lanceolate to lanceolate, attenuate, .5—1 cm. long: spike | 

long and lax, 1-3 dm. long; bracts lanceolate to ovate-lanceolate, 
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one-half to two-thirds as long as the flowers : these greenish, dis- 
tinctly in spirals, 8-1o mm. long: petals and sepals 2-4 mm. long, 
upper sepal ovate, acutish; lateral ones oblong-lanceolate, ob- 

tusish : petals purplish green, somewhat fleshy, 
lanceolate, oblique at the base; lip oblong, 
obtuse, slightly hastately lobed near the 
base ; spur filiform or slightly clavate, a little 
exceeding the lip but shorter than the ovary. 
(Fig. 26.) 

P. Unalaschensis is common from south- 

ern Alaska and Alberta to California and Colorado, and grows in 

damp woods. 

Tyee: .@ Ins. Aleut,”: 
The following locality is remarkable, being far out of the sup- 

posed range: 

QuvuEBEC: Jupiter River, Anticosti, 1883, John Macoun. 

2.“Piperia Cooperi (S. Wats.) 
Habenaria Coopert S. Wats. Proc. Am. Acad. 12: 276. 1876. 
Tall and strict, 3-10 dm. high, leafy below: basal leaves ob- 

long lanceolate, acute, about 1 dm. long; lower stem leaves lan- 
ceolate, attenuate, 10-15 cm. long; the 
upper reduced and bract-like, lanceolate, 
I~2 cm. long: spike strict and lax, 1-3 
dm. long ; bracts ovate-lanceolate, acumi- 
nate, two-thirds as long as the flowers: 
these yellowish-green, about to mm. long : 
sepals and petals about 4 mm. long, ob- 
tuse ; upper sepal ovate ; lateral sepals and 
petals oblong lanceolate ; lip ovate, rounded at the apex, somewhat 
hastate at the truncate base, but the lobes rounded, rather thick and 
with prominent ridge in the middle ; spur thick, decidedly clavate, — 
about equalling the lip, but much shorter than the ovary. (Fig. 27-) 

I have not seen the type, collected by Cooper at San Diego, 
California, but the plants cited below agree with the description _ 

and were collected in the same region. It is from these I have — 

drawn the deScription and figure. 
Type: “On Clay hills near San Diego, California; Dr. J. G 

Cooper.” = 
CALIFORNIA: San Diego, 1884, C. R. Orcutt; Point Loma, 

1897, 7. S. Brandegee. 
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/ 
3. Piperia lancifolia sp. nov. 

Stem stout, 3-5 dm. high, the lower portion leafy ; basal leaves 
and lower stem-leaves lanceolate, attenuate, 10-15 cm. long, 1-2 
cm. wide, withering after anthesis: spike many-flowered, but lax, 
2-3 dm. long; bracts ovate, acute, striate, 
about two-thirds as long as the flowers, or 
the lower almost equalling them: flowers 
greenish, 11-13 mm. long: upper sepal 
ovate, obtuse, about 4 mm. long ; the lateral 
ones slightly longer, oblong-lanceolate : 
petals lanceolate, obtusish, oblique at the 
base; lip about 4 mm. long ; blade round- 
ovate, rounded at the apex, truncate at the 
base, scarcely at all hastate, thick, with prominent median ridge ; 
spur filiform, slightly clavate, almost twice as long as the lip and 
about equalling the ovary. (Fig. 28.) 

This species is closely related to the preceding, differing in the 

longer less clavate spur, scarcely at all hastate lip and broader 

bracts. It is growing in cafions. 

CatirorNIA: Sierra Santa Monica, 1892, H. £. Hasse, 5675 

(type in herb. N. Y. Bot. Gard.). 

4. Piperia leptopetala sp. nov. 

Stem slender, 3-4 dm. high, leafy only at the base: basal leaves 
_ two, oblong-lanceolate, obtuse or acutish, about 1 dm. long, 1.5- 

2.5 cm. wide, withering at anthesis or 

soon after; stem leaves all reduced _ 

and bract-like, few, lanceolate, acute: 

spike slender, lax, 1-2 dm. high; 

bracts lanceolate to linear-lanceolate, 

acuminate, about half as long as the 

flowers: these greenish, about I cm. 

long: upper sepal lanceolate, obtuse, 

about 4 mm. long; lateral ones nar- 

Fic. 29. rowly lanceolate, acute, about 5 mm. 

ae long: petals narrowly lanceolate, acute, 

about equalling the upper sepal; blade of the lip lanceolate, 

_ obtuse, hastately toothed at the base ; median ridge rather obscure ; 

Spur filiform, not clavate, about twice as long as the lip and longer 

than the ovary. (Fig. 29.) 

____ In habit this species resembles most P. Unalaschensis, but the 

_ Sepals and petals are narrower and the spur is almost twice as long. . 
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CaLirorNnIA: Mountains east of San Diego, 1850, C. C. Parry 

(Mex. Bound. Surv., type in herb. Columbia Univ.); Plumas 

county, 1875, Mrs. Austin. 

Wasuincton: Nesqually River, 1838-42, Wilkes Exp., 146, 

in part. 

cy Piperia multiflora sp. nov. 

Montolivaea elegans Rydb. Mem. N. Y., Bot. Garden, 1: 106, 

in part as to specimen cited. 1900; not Reichenb. 1881; Piperia 

elegans Rydb. Bull. Torr. Club, 28: 270, in part. Igot. 

Stem stout, 4-6 dm. high, 3-4- 
leaved only near the base : basal leaves 

oblong, oblanceolate or obtuse or 

-acutish, 1-1.5 dm. long, 2-3 cm. wide, 

withering at anthesis; lower stem 

leaves lanceolate, acute; upper stem 
leaves much reduced and bract-like, 

lanceolate or linear-lanceolate, scat- 

very dense, 1-2 dm. long; bracts 
linear-lanceolate, almost equalling the 
flowers: these greenish-white, spread- 

ing, about 1.5 cm. long: upper sepal 
lanceolate, acute, 4—5 mm. long ; lateral 

sepals and petals linear-lanceolate, acutish or obtuse ; lip almost 
linear, obtuse, only slightly hastate at the base, about 6 mm. 
long; median ridge very low; spur 15-18 mm. long, filiform, 
not clavate. (Fig. 30.) ; 

This species is perhaps nearest related to P. elegans, differing 

however in the dense spike, the spreading flowers, and narrow 

petals and sepals. 

WASHINGTON: Gray’s Harbour, 1838-42, Wilkes Exped., 194 

(type in herb. Columb. Univ.) ; Cascade Mountains, 1882, Brande- 

Sel, 475. : 
Montana: Mission Range, 1883, W. M. Canby, 307. 
CatirorniA: Monterey, Wim. Rich. 

S 

6. PIPERIA ELEGANS (Lindl.) Rydb. Bull. Torr. Club, 26 : 2705: 
in part. I9oOI er 

tered, attenuate, 1-2 cm. long: spike 

Platanthera elegans Lindl. Gen. & Sp. Orchid, Pl. 285. 18353 
Montolinaea elegans Rydb. Mem. N. Y. Bot. Gard. 1: 106, 1 
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part, as to synonym. 1900; not Reichenb. 1881; Piperia elongata 

Rydb. Bull. Torr. Club, 28: 270.  Igol. - 

Stem slender, strict, 4-7 dm. high: tuber ellipsoid, about 2 cm. 
long, I cm. in diameter: basal leaves 2 or 3; blades lanceolate or 
oblanceolate or rarely oval, acute or 
obtuse, 8-15 cm. long, I-3, sometimes 
even 5 cm. wide ; stem-leaves much re- 
duced, lanceolate, acuminate, 5-10 mm. 
long: spike long and usually lax, 1.5—3 
dm.long ; bracts lanceolate, acuminate, 
from half to fully as long as the flowers : 
these greenish-white, about I cm. long: 
sepals about 5 mm. long; the upper 
lanceolate, acute; the lateral ones 
linear-oblong or lanceolate, obtuse: 
petals lanceolate, acute; blade of the 
lip broadly or ovate-lanceolate, slightly hastate and truncate at 
the base ; median ridge rather indistinct ; spur filiform, 1o-12 mm., 
about two and a half times as long as the lip and longer than the 
ovary. (Fig. 31.) 

Type: ‘In America boreali occidentali, Douglas (hab. s. sp. 

comm, Soc. Hort.).”’ 

British CotumsBiA: Vancouver Island, 1887, John Macoun. 

Wasuinctron: W. Klickitat county, 1885, W. NV. Suksdorf. 

“OrEGON: Grave Creek Hills, 1887, Zhomas Howell; 1871, 

Elihu Hall, 506. 

Ipano: Priest Lake near lower end, 1900, D. 7. MacDougal, 

168 ; Priest River valley, 234; Kootenai county, 1887, /. /. 

Sandberg; Wiessner’s Peak, 1892, Sandberg, MacDougal & 

feller, 584 (broad leaved). : 
CALIFORNIA: Santa Lucia Mountains, 1898, &. 4. Plaskett, 

167, 1872, Mrs. Bancroft. 

7” Piperia longispica (Durand) 

Gymnadenia longispica Durand, Pl. Pratten, 101. 1855. 

Stem stout, 3-7 dm. high, more or less leafy below: tuber — : 

ellipsoid, 3-4 cm. long, about 1.5 cm. thick, basal leaves and lower 

stem leaves 2~4, lanceolate, acute, 1-1.5 dm. long, 2—3.5 cm. wide, 

withering about the time of anthesis: upper stem leaves reduced, 

I~3 cm. long, lanceolate : spike many-flowered, but not dense, i-3 

dm. long; bracts ovate-lanceolate, .5-1 cm. long, acuminate: — 

flowers greenish, about 1.5 cm. long: upper sepal ovate, obtuse, 
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about 5 mm. long; lateral sepals oblong-lanceolate, obtuse : petals 

broadly lanceolate; blade of the lip ovate-hastate, distinctly 

auricled, and truncate at the base; 

spur filiform, two and a half times as 

long as the lip. (Fig. 32.) 

I have not seen the type of Gym- 

nadenia longispica, which was de- 

scribed from a fragmentary specimen 

collected by Pratten, 7. ¢., it consisted 

only of the upper portion without any 

leaves. Durand’s species has been re- 

Hic. 32. garded as P. Unalaschensis but this 

cannot be so, for Gymnadenia loug- 

ispica was described as having a spur longer than the ovary, 

which throws it out of P. Unalaschensis. As the spike is described 

as long and lax it must have been either P. e/egans, P. leptopetala 

or the species described here. As this is the only species with 

broad bracts, the name G. /ongispica must belong here, unless 

it is a species unknown to me. The only discrepancy is that the 

spur is described as clavate, which is scarcely the case. _ 

CaLiForNIA: Mokelumne River, J/. Rich ; Monterey, 1859, 

C. C. Parry (Mex. Bound. Surv.) ; Cucamonga Mts., 1881, 5. B. 

_& W. F. Parish, 1157 ; Santa Monica range, 1892, H. £. Hasse. 

8. Piperia Michaeli (Greene) 
Habenaria elegans Boland. (Cat. Pl. San Franc. 29); S. Wats. 

Bot. Calif. 2: 133. 1880; not Platanthera elegans Lindl. 1835: 

Habenaria Michaeli Greene, Man. Bay- 

Reg. Bot. 306. 1894; Montoliveia elegans 

Rydb. Mem. N. Y. Bot. Gard. 1: 106, 

in part as to synonym, 1900; Piperia 

elegans Rydb. Bull. Torr. Club, 28: 

270, in part as to synonym. 

Stem stout, at flowering time leafless, 
2-3 dm. high: tuber ellipsoid, 2-4 cm. ‘3 
long, I-I.5 cm. wide: basal leaves Fie. 3: 
elliptic or oblanceolate, about 1.5 dm. eee 
long, 4 cm. wide, withering before blooming ; stem-leaves nue 
ous, small and bract-like, lanceolate to ovate-lanceolate, acuminate, 
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I-2 cm. long: spike very dense, 5-15 cm. long: flowers about 
I cm. long, greenish: upper sepal ovate, about 4 mm. long; 
lateral ones oblong-lanceolate, obtuse: petals lanceolate, acute ; 
blade of the lip ovate, obtuse, scarcely hastate, obtuse or truncate 

at base; spur filiform, about two and a half times as long as the 
lip and a third longer than the ovary. (Fig. 33.) 

Type: ‘Open hills, under oaks, etc., from near Livermore 

southward.” 

CALIFORNIA: San Luis county, 1886, G. W. Michael; Stans- 

bury Valley, 1876, Harry Edwards ; San Francisco, 1838-42, 

Wilkes Expedition, 1554, in part; “ California,” Bolander. 

Wasuincton: Gray’s Harbor, 1838-42, Wilkes Expedition, 

7554, in part; Nesqually River, 746, in part. 

9. Piperia maritima (Greene) 

Habenaria maritima Greene, Pittonia, 2: 298. 1892. 

Stem stout, 2-3 dm. high, at flowering time leafless : tuber 

almost spherical, 2-2.5 cm. in diameter: leaf-blades oblong, 

obtuse or acute, about 1 dm. long, 
3-4 cm. wide, withering before anthe- 
sis; stem leaves reduced and bract- 

like, numerous, ovate-lanceolate, acu- 
minate, 1-2 cm. long: spike short and 
very dense, 4-10 cm. long; bracts 
about two-thirds as long as the flow- 
ers: these 10-12 mm, long, white: 
upper sepal ovate, obtuse, about 4 

mm. long ; lateral sepals oblong-lance- 
olate : petals broadly lanceolate ; blade 
of the lip elliptic, obtusish, scarcely Fic. 34. 
hastate, somewhat truncate at the base, 

as weil as the petals and sepals, white, thin; spur filiform, about 

2.5 times as long as the lip and longer than the ovary. (Fig. 34.) 

This differs from all the other species in its stoutness and 

white flowers. It resembles most P. Michaeli in habit, the short 

_ spike, numerous scale-like stem leaves and the absence of root 

leaves at the time of flowering. 7 

Type: “On dry hills near the sea at Point Lobos, near San 

Francisco,”’ 

Cauirornia: San Francisco county, 1892 and 1893, Mdichener 

Bioletti. 
> 
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CROSS-REFERENCES AND INDEX 

BLEPHARIGLOTTIS Raf., 605-6. | Lrmnorculs Rydb. 

CoELOGLOssUM Hartman., 605. id DILATATA (Pursh) Rydb., 622. 

GYMNADENIA., 605-6 —LINEARIFOLIA Rydb., 623. 

longispica Durand = P. longispica. dilatatiformis Rydb. = L. borealis. 

GYMNADENIOPSIS Rydb., 605-6, ENSIFOLIA Rydb., 629. 

HABENARIA Willd., 605. FOLIOSA Rydb., 622. 

borealis Cham. = L. borealis. FRAGRANS Rydb., 623. 

— viridifora Cham. = L. viridi- | GRACILIS ( Lindl.) Rydb., 627. 

flora. its GRAMINIFOLIA Rydb., 627. 

brevifolia Greene = L. brevifolia. Huronensis (Nutt.) Rydb., 619. 

Coopert S. Wats. = P. Cooperi. HYPERBOREA (L.) Rydb., 620. 

dilatata Coult. = L. borealis. hyperb rea Rydb. = L. viridiflora, L. 

—Hook. = L. dilatata. | major. 

—Torr. = L. media. LAXIFLORA Rydb., 630. 
dilatatiformis Rydb. = L. borealis. LEPTOCERATITIS Rydb., 624. 

elegans Bolander = P. Michaeli. LEUCOSTACHYS (Lindl.) Rydb., 625. 
' foetida S. Wats. = P. Unalaschensis. —ropusTA Rydb., 626. 

gracilis S. Wats. = L. stricta. MAJOR (Lange) Rydb., 617. 

graminea Spreng. = Plathanthera gra- | MEDIA Rydb , 618. 

minea Lindl. PURPURASCENS Rydb., 615. ; 

hyperborea R. Br. = L. hyperborea. SPARSIFLORA (S. Wats.) Rydb., 631. | 

-—Gray = L. major, L. media, L. | stricta (Lindl.) Rydb., 614. 

Huronensis. Tuursert (A. Gray) Rydb., 624. 

—Rothr, = L. stricta. _-YIRIDIFLORA (Cham. ) Rydb., 616. 

—Wats. = L. viridiflora. LYsIELLA Rydb., 606. 

leucostachys S. Wats. = 1.. Thurberi, | MONTOLIVAEA Reichenb , 635. 

L. leucostachys. ELEGANS Reichenb., 639. 

maritima Greene — P. maritima. elegans Rydb. = P. elegans, P. mul- a 

Michaeli Greene = P. Michaeli. tiflora, P. Michaeli. 

pedicellata S. Wats. == ?. Unalaschensis Rydb. =P. Unalas- — 

saccata Greene = L. stricta. chensis. ae 

Schischmarefiana = P. Unalaschensis OrcuIs L., 605. 

sparsifiora Wats. — L. sparsiflora. dilatata Pursh—L. dilatata. 

stricta Rydb. = L. stricta. dolichorhiza = ?., 608. 

Thurberi A. Gray = L, Thurberi. Huronensis Nutt.= L. Huronensis. 

Unalaschensis Wats. =P. Unalas-. hyperborea L. = L. hyperborea. | 

chensis. Koenigii Retz. — L. been 

HERMINIUM., 633. - ) ROTUNDIFOLIA Pursh., 605. 

Unalaschense = P. Unalaschensis. | PERULARIA Lindl., 605. es 
LIMNORCHIS Rydb., 606. _Prrerta Rydb., 632. eet 

ARIZONICA Rydb., 629. Coopert (S$. Wats. ) cae 636. 

BEHRINGIANA Rydb., 620. ELEGANS ( Lindl.) Rydb., 638. me 

BOREALIS (Cham. ) Rydb., 621. elegans Rydb. = P. multiflora, sta 
BRACHYPETALA Rydb., 616. Michaeli. eos 

BREVIFOLIA (Greene) Rydb., 631. — elongata Rydb. = P. elegans. — 
CONVALLARIAEFOLIA (Lindl. ) Rydb., LANCIFOLIA Rydb., 637, 

628. : i LEPTOPETALA Rydb., 637. ; 3) 
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PIpERIA Rydb. | PLATANTHERA Rich. 
LONGISPICA (Durand) Rydb., 639. 
MARITIMA (Greene) Rydb., 641. 
MICHAEL! (Greene) Rydb., 640. 

MULTIFLORA Rydb., 638. 
UNALASCHENSIs (Spreng. ) Rydb, eae 

PLATANTHERA Rich., 605. 
Scnaitariceble Lind): = TL. conval- | 

lariaefolia. 
dilatata Beck = L. Huronensis, L. 

dilatata. 

—tLindl. = L. borealis, L. dilatata. 

—Torr. = L.} major, L. dilatata. 
gracilis Kraenzlin = L. stricta. 

—Lindl.— L. gracilis. 
GRAMINEA (Spreng. ) Lindl., 627. 
gvaminea Lind). = L. graminifolia. 
foetida Geyer = P. Unalaschensis. 
Huronensis Lindl. == L. Huronensis. | 

hyperborea Lindl, == L. hyperborea. 
—a genuina Kraenzlin =L. hyper- | 

borea, L. viridiflora, L. major, 
L. media. 

— convallariacfolia Kraenzlin = 

L. convallariaefolia. 

—/ major Lange = L. major. 
—y dilatata Kraenzlin=L. dila- 

tata, L. Huronensis, Hadenaria 

pedicellata S. Wats., P. Coop- 

eri, L. graminifolia, and L. 

borealis. 

—y leucostachys Kraenzlin= lL. 

leucostachys, LL. brevifolia, 

Platanthera  Ghiesbrechtiana 

Rich. & Gal., L. sparsiflora, 

L. Thurberi, L. ensifolia. 

Koenigt? Lind], = L. major, 
— dolichorhiza Lindl. = Orchts 

dolichorhiza —=?. 

leucostachys Lindl. — L, leucostachys. 
Schischmarefiana = YP. Unalaschen- 

Sis. 

stricta Lindl. = L. stricta. 

Unalaschensis Kraenzlin == P. Una- 

laschensis, 
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New Plants from Colorado 

By GeorGE E. OSTERHOUT 

“Linum Arkansanum 

Seemingly a perennial, 1-1.5 dm. high, minutely scabrous 

pubescent or almost glabrous, branching from the base, the 

branches becoming almost as long as the stem; very leafy, from 

the base, the upper leaves often as long as the calyx lobes ; stipu- 

lar glands minute : leaves linear, 1-2 cm. long ; the upper wider at 

the base and glandular toothed, developing a scarious midvein : 

flowers numerous, the peduncles about 5 mm. long, scarious wing- 

angled : the sepals glandular toothed, 3-nerved, the middle nerve 

scarious-winged, the larger sepals 1 cm. long, all aristate-pointed : 

the petals large, cuneate, 15 mm. long by 10 mm. wide at widest 

portion, orange-color, rose-tinted at the base : the styles united to 

the top, the capsule half the length of sepals, the septa thickened 

for about one-third of their extent. 

A species somewhat related to Linum rigidum Pursh. Collected 

on gravelly prairie south of the Arkansas River near Rocky Ford, 

Otero county, Colorado, June 9, 1900, no. 2037. 

~ Mentzelia aurea 

- Perennial, the stem whitish, rather stout, finely pubescent, 

glandular on the pedicels and ovary ; corymbosely branched from 
near the base, the leaves linear to oblong, sinuate-dentate to sinu- 

ate-pinnatifid, the lower including the narrowly winged petiole, 

10 to 15 cm. long, hispid on both sides : flowers numerous, vespet- 
tine, the earlier ones sessile, the others on pedicels 1-2 cm. long : 

petals 10, the five outer ones whitish on the outside, 2 cm. long 

and 8 mm. wide at the widest portion, narrowed to a claw which is _ 
nearly half the length of the whole petal ; the five inner ones narrow 
and not more than half the size of the outer, a number of the outer — 
filaments also petaloid : the capsule a little more than 2 cm. long, _ 
striate: the seeds round, winged, mature ones smooth, 7. ¢., not — 
punctate. : Pee une 

Type specimens collected in Estes Park, Larimer county, Colo- 
rado, July 18, 1900, no. 2203. A showy plant, ranging from the — 

edge of the foothills to an altitude of 7000 feet. Before the flowers — 

open they appear to be white on account of the whitish outside of - 

the petals, but when open they are golden yellow. (et “GF ) 
_ Sees ot 5 ae 
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v Artemisia silvicola 

Perennial from creeping rootstocks, 4-6 dm. high, sparingly 
branched and loosely paniculate, the stems slender, finely pubescent, 
leafy to near the top with comparatively few leaves; the leaves 
linear, 4—6 cm. long, the wider 5-8 dm. wide, all entire or with 
few sharp teeth, acuminate and tapering to the sessile base, almost 
glabrate and green above, silvery canescent beneath with a close 
tomentum : inflorescence loosely paniculate, 2-3 dm. long, the 
heads scattered—. ¢., not dense—on the branches of the panicle, 

5 mm. high and about the same in width, of about 10-12 marginal 
flowers and the same number of central ones, the corollas of the 
latter purple ; the involucral bracts oblong, slightly tomentose. 

Found along mountain streams at an elevation of 6000 to 

8000 feet. The type specimens were collected along MacIntyre 

Creek, a branch of the Laramie river, in Larimer county, Colo., 

Aug. 24, 1900, no. 2242. A species belonging to Luartemisia. 

It is an ally of Artemisia Mexicana Willd. and distinguished by its 

fewer and larger leaves, the more lax inflorescence and larger 

heads. : 
“Agoseris agrestis 

A scapous perennial, glabrous and glaucous, especially the 
leaves ; the stems usually single from the root, stout, erect, 2-4 

dm. high: leaves numerous, from linear to oblong on the same 
plant narrowed to a petiole, and either entire, sparingly sinuate, 
dentate at the middle or some of the larger cleft at the middle, the 
divisions pointing upward, the larger 10-15 cm. long, acumi- 

_ Mate : the involucral bracts finely pubescent, in three series succes - 
Sively longer, oblong, acuminate, about 2 cm. long: the flowers 

yellow (purple in drying): the ribbed achenes 12 mm. long, in- 
cluding the stout beak of nearly half this length; the pappus 

Copious and very white. 

A plant of the meadow lands of the mountains. The type 

Specimens were col ed in Estes Park, Larimer county, Colo., 

_ July 20, 1900, no. : 21 Collected also by Prof. Aven Nelson at 

Willow Creek, Alb: ounty, Wyo., no. 3372. This species is 

Teadily distinguished from Agoseris glauca (Pursh) Greene by the 
Wider leaves, the stout upright scape and the larger heads. 



Dacryopsis Ellisiana Massee 

By E. J. DuRAND 

In a note with the above title in the BULLETIN for September, 

Mr. George Massee calls attention to my error * in considering 

Coryne Ellisii Berk. to be the same as Graphium giganteum (Peck) 

Sacc. Mr. Massee’s point is well taken, and I hasten to acknowl- 

edge my mistake, as well as to thank him for pointing it out. In 

July Mr. Massee wrote me regarding this point, and very kindly 

enclosed a fragment of the type of Coryne Ellisii. This specimen 

which I have just had opportunity to examine has convinced me 

that my conclusion was wrong. . 

Mr. Massee says that he cannot say why I made such a mis- 

take. I will try to explain. I had access to two specimens which 

I supposed to be authentic. In the first place, the original speci- 

mens of Coryne Ellisii were collected and sent to Berkeley by El- 

lis. I assumed, therefore, that the specimens in the N. A. F. 

1383 had been compared with duplicates of the type. In the 

second place, I have in my collection a specimen called Graphium 

giganteum from Professor Burt, which bears on the label the fol- 

lowing note: ‘ Dacryopsis Ellisiana (Berk.) Massee. A dupli- 
cate from the collection authenticated as D. Ellisiana by Massee.” 

Both of these specimens are Graphium giganteum (Peck) Sacc., 

with no indications of basidia. 3 ; 
In the light of these specimens I think it only natural that 

both Professor Burt and myself should conclude that Dacryopsts 

Ellisiana (Coryne Ellisii Berk.) and Graphium giganteum (Peck) 
Sacc. were the same. 

* Bull, Torr. Ciub, 28; 349-355. Je. 1901. 
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Proceedings of the Club 

TurEspay, Ocroser 8, 1901 

This meeting was held at the Museum, Botanical Garden, 

Bronx Park, at 3:30 p.M.; Dr. L. M. Underwood in the chair ; 27 

persons present. 

One active member was elected: Mr. W. L. Sherwood, 36 

Washington Place, New York City. 

The program consisted of informal reports on summer's work. 

Dr. Underwood spoke of his collecting in Puerto Rico, exam- 

ining thoroughly the western part of the island during five weeks 

spent there; details concerning which will be given later. He 

collected over 1000 numbers of dried plants and sent back a num- 

ber of cacti now growing in the Botanical Garden. He afterward 

attended the A. A. A. S. meeting at Denver, Colorado, and spent 

some time in botanical work throughout many parts of that state, 

collecting about 600 numbers of the fall flora, particularly about 

Ouray. 

The Secretary reported extension of range of Aster curvescens 

by his discovery of its growth in quantity in the southern Berk- 

shire hills. 

Dr. MacDougal reported that he had aided Prof. Elrod in 

maintaining a summer laboratory for four weeks at Big Fork at 

the north end of Flathead Lake, where he entertained Dr. H. C. Cow- 

les and twenty students of the University of Chicago. Dr. Mac- 

Dougal then joined a collecting party exploring a part of north- 

ern Montana not known to have been before visited by a botanist, 

except Canby, who gave it a flying trip in 1883 or 1884. Dr. Mac- 

Dougal collected about goo flowering plants. 

Mrs E. G. Britton mentioned her collecting at the end of May 

last on Slide Mountain in the Catskills, discovering on Slide Moun- 

Near the balsam limit, several interesting mosses not before attrib- 

uted to the Catskills. , 
: Dr. M. A. Howe reported on his eleven weeks of collecting, 

Mainly of marine algae in Nova Scotia and Newfoundland. He 

made about ten principal stays of about a week each, at Yarmouth, 
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Digby, Grand Pré, at Pictou, a station for /ucus serratus ; at 

North Sydney, Cape Breton; at Channel, near the southwestern 

end of Newfoundland, the richest locality in the larger kelps. 

There the coast, Newfoundland is almost treeless, as is generally 

reputed, though firewood and lumber are obtainable twenty miles 

inland, but the west coast farther north is forested with spruce, 

fir, and tamarack, with yellow and white birch. Journeying east 

through the practically uninhabited interior, a thin coniferous 

forest was met, especially all around the numerous lakes. Where 

fires had been through it, for 20 or 30 miles all was a flaming 

purple of fireweed (Zpilobium). 
Dr. Howe remained four weeks in Newfoundland, and was 

afterward at Halifax Harbor, N. S., where Harvey, author of the 

Nereis, had made many collections. Altogether, Dr. Howe, with 

his two companions, collected about 12,000 specimens, including 

duplicates, a third of this number being algae. 

Mr. R. M. Harper reported collecting again in Georgia, with 

about 500 numbers, visiting many new localities, traveling about 

1400 miles by rail, and doing much work on plant-distribution. 

He spoke particularly of the remarkable flora of the sand hills in 

Bulloch county, resembling the “ scrub ”’ flora in Florida. Among 

the interesting plants collected by Mr. Harper were Ei/iottia, and, 

at Thomasville, Ga., Nymphaea orbiculata. 

Dr. Rydberg reported on his visit to Sweden and Norway, 

with interesting comparisons of the subalpine flora of Norwegian 

moraine and mountain slopes visited, the plants chiefly circumpolar 

and therefore common to North America. 

Mr. William A. Murrill reported his attendance on the Bo- 

tanical Congress at Geneva and that of the zodlogists at Berlin, 

with references to kind attentions given him at the Kew Gardens 

and the Linnaean Society rooms, London. | 
Mr. Lighthipe mentioned a new locality, at West Orange, for = 

Nasturtium sylvestre, rare in New Jersey. 

Mrs. Isaac P. Harris spoke of her work in the Adirondacks 

among the lichens, with one species new to her in that region. 

Brief remarks followed regarding fall blossoming and foliation 

in New York City. It was noted that the maples, lindens, and a 

buttonwoods in Union Square, Washington Square and Madison — 
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Square are now covered with fresh leaves as in May, owing to 

defoliation by caterpillars. Horsechestnuts have new shoots and 

some have new blossoms. Cherry trees have also been in flower 

again. Mrs. Britton mentioned the magnolia and tulip trees of 

Bronx Park which have blossomed and fruited twice this year. 

EDWARD S. BurRGEss, 

Secretary. 
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New Species of Uredineae.—I 

By J. C. ARTHUR 

. In the examination of material sent by various collectors for 

identification, and of other material that has been in the author’s 

herbarium for a time, some forms of Uredineae have come to light 

_ that seem worthy of description as new species. The collections 

were made at various localities in the United States west of the 

~ Mississippi river. The type specimen is in each case preserved in 

_ the author’s herbarium, but other specimens of the type collection, 

_ which may be identified by data attached, especially by time of col- 

lection, have been freely distributed as far as material permitted. 

Puccinia Batesiana sp. nov. 

Spots inconspicuous; fungus hypophyllous ; teleutospores 

arising from the aecidial mycelium ; uredospores wanting. 

I. Aecidia in small groups; peridia shallow, rather large, bor- 

der irregular; spores pale, subglobose, 18-264 in diameter, 

_ evenly and conspicuously verrucose ; wall thin. 

4 III. Teleutosori primarily arising close to the aecidia, black, 

_ shining, forming dense rounded masses ; spores oblong to obovate, 

usually much attenuated, very little constricted, 15-20 x 45-58 4, 

wall thin; apex obtuse or acuminate, more or less thickened, often. 

3 to 12 #; base narrowed; pedicel slender, colored, 10-25 » 
ong. : 

On leaves of Heliopsis scabra Dunal, Long Pine, Neb., Aug. 

4, Aug. 24 and Oct. 3, 1900. /. M. Bates. The first collection 

is taken as the type. Also Ames, Iowa, July, 1887, A. S. Hitch- 

cock, communicated by E. W. D. Holway. This is a very distinc- 

[Issued 30 December] — ‘1 BG) 
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tive species, easily recognized. No collection of the aecidial form 

in its prime has yet been made and the description is necessarily 

based upon aecidial remains accompanying well developed teleuto- 

spores. Since the name of the species was suggested by the writer, 

it has appeared twice in botanical publications : in Shear’s Edis 

and Everhart’s Fungi Columbiani continued, No. 1463, accom- 

panying exsiccati, and in Botanical Survey of Nebraska, No. 5 : 23, 

in both cases as zomina nuda. The specific name is bestowed in 

recognition of the valuable services to uredinology, especially in 

observations upon the Nebraska rust flora, rendered by the dis- 

coverer of the species, Rev. J. M. Bates. 

Puccinia epicampus sp. nov. 

Sori amphigenous, largely sunken between the veins, oblong 

or linear. © 
II. Sori brownish-yellow, soon naked, ruptured epidermis — 

prominent ; uredospores oblong or nearly globose, 22—24x Psat 
30; wall rather thick, colored, obscurely echinulate or papillose ; 
pores four, equatorial. 

III. Sori dark brown, soon naked; teleutospores oblong OF 

elliptical, slightly or not at all constricted, rounded at apex and 
base, 22-26 x 30-40; wall thick, thicker at apex; pedicel firm, 
hyaline, tinted at base, once to thrice length of the spore. e 

On leaves of Epicampes ringens Benth., Hot Springs, N. Mex., 

Sept. 13, 1896. &. W. D. Holway. 

Puccinia xylorrhizae sp. nov. 

O. Spermogonia amphigenous nearly colorless, small, sunken s 
in the substratum. : 3 

III. Teleutosori amphigenous, circinating about a small : 
roughened area, nearly black, opening progressively from the cen- — 

ter outwardly, soon naked ; teleutospores oblong or narrowly ob- 
long, slightly narrowed at both ends, very little constricted at the 
septum, 21-26 by 43-50, apex subacute or obtuse, much thick- 
ened, pedicel thick, firm, somewhat tinted, usually about as long 
as the spore. se 

On leaves and stems of Xylorrhiza glabriuscula, Laramie Plains, 

Wyoming, June 27, 1897 (Aven Nelson), and Coopers Lake, bal ce 
oming, June 17, 1901 (Leslie Goodding, no. 19), the latter being 

the type. 
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The sori of this species are deep seated in the tissues of the 
host, not simply beneath the epidermis, as usually is the case, and 
the opening at first is a pore, which is gradually enlarged. In 
each sorus there are generally a few uredospores, which are golden 
yellow, globose, 24-26 in diameter, and minutely verrucose. 
There are also a few pseudospores, which are colorless, globose, 

37-52 in diameter, and coarsely verrucose. Before dehiscence 

of the sorus these are situated between the layer of teleutospores 

and the roof of the sorus. The nature of the pseudospores is not 

apparent. | 

Puccinia vilis sp. nov. 

Sori amphigenous, oblong or linear, seated on brown spots, 
long covered by the epidermis. 

II. Sori brown ; uredospores elliptical, ovate or globose, 18- 
26 x 22-30 », brownish-yellow ; wall thick, 3-4 y, bluntly echinu- 
late appearing verrucose ; pores four, equatorial, conspicuous. 

III. Sori dark brown; teleutospores elliptical to obovate, 19— 

23 X 33-45 #; wall of medium thickness ; apex obtuse, thickened, 

somewhat deeper color ; base rounded or narrowed ; pedicel tinted, 
firm, shorter than the spore. 

On leaves of Panicum Crus-galli L., Nordness, Iowa, Sept. 17, 

1898. Alois F. Kovarik, comm. by E. W. D. Holway. Appears 

_ to be most closely related to the South American Pauccinia Huberi 

Henn., which occurs on Panicum ovalifolium. 

Puccinia paniculariae sp. nov. 

Sori amphigenous, oblong, small, long covered by the epi- 

dermis. : 

II. Uredospores subglobose or oblong, pale yellow, 15-21 x 

18-26 ; wall of medium thickness, minutely echinulate ; pores 

six, scattered. 
III. Teleutospores oblong, clavate or almost linear, brown, 

very little constricted, 15-19 x 43-70 #, apex rounded or obtuse, 
occasionally with a few papillae, somewhat deeper tinted but not 

thickened; base narrowed into the very short, colored pedicel ; 

paraphyses none. ‘ 

On leaves of Panicularia Americana (Torr.) MacM. (Glyceria 

_ &randis Wats.), Spirit Lake, Iowa, Oct. 20, 1894, Dec. 28, 1896, 

and Aug. 3, 1808, the last taken as the type. /. C. Arthur. An 
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inconspicuous species, found in only one locality. In the same 

locality Aecidium Boltoniae was found, and nowhere else, and this 

exclusive association naturally suggests that the two forms are 

genetically related.. The uredo- and teleutospores are formed be- 

neath the epidermis of the mesophyll, and on the upper surface, 

beneath the bulliform cells. 

_Aecidium boltoniae sp. nov. 

Spots pale yellow; spermogonia amphigenous, waxy orange ; 

spermatia oblong to ovate, 3x5 #; peridia mostly hypo- 

phyllous in well-defined groups, shallow, border irregular; — 

spores pale yellow, subglobose, 13-17 y, inconspicuously verru- 

cose ; wall thin. - 

On leaves of Boltonia asteroides (L.) L’ Her., Spirit Lake, lowa, 

June 15 and 22, 1900, and June 18, 1901. /. C. Arthur. Host 

growing in wet ground in the midst of Panicularia Americana. 

Aecidium magnatum sp. nov. 

Spots pale, circular; peridia hypophyllous, cylindrical, some- S 
times elongated, border jagged; spores yellow, subglobose, large, 

26-37 #, prominently, closely and uniformly verrucose. = 

On leaves of Vagnera stellata (L.) Morong (Smilacina stellata — 

Desf.). Valley of the Teton, northern Montana, July, 1889. if. 3 

W. Anderson. This is readily distinguished by the size and rough- 
ness of the spores from the aecidium on the same host belonging _ 

to Puccinia majanthae (Schum.) A. & H. - 

Aecidium anograe sp. nov. 

Spots reddened, somewhat thickened and _ bullate; peridia i 

densely clustered, mostly hypophyllous, elongated, cylindrical, 
border torn into narrow fringe, at length somewhat revolute ; 

spores yellow, 22-26 yw, subglobose, evenly verrucose; Wa" 
thick, 3 p. = 

On leaves of Anogra pallida (Lindl.) Britt. Type collection 
from Long Pine, Neb., May 23, 1900, No. 1325.. Subsequent 

_ collection from Merriman, Neb., June 6, 1900. Both by J. M. 

Bates. Spores much larger’and rougher than in Aecidiam Pech 
De T. pe ge 
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Peridermium ornamentale sp. nov. 

Peridia in two rows along the under surface of the leaves, cylin- 
drical; 1-2 » long, at first bright orange, margin entire or erose ; 

spores obovate, elliptical or nearly globose, 13-17 x 20-26 p; 
wall thin, closely and finely verrucose. 

On Adies lasiocarpa Nutt., Mount Paddo, Wash., at about 

6000 ft. alt., Sept. 4, 1900. W. N. Suksdorf, comm. by E. W. 

D. Holway. 

Gymnosporangium Nelsoni sp. nov. 

Sporiferous masses globose, pulvinate cinnamon-brown, 1-2 4 
in diameter, solitary, or occasionally aggregated to form swellings ; 
spores angular-oval or elliptical, not constricted at the septum, 
22-26 by 41-52 y, obtuse, usually narrowed toward each end ; 

wall uniformly thin ; pedicels hyaline, slender, firm, once to thrice 
the length of the spore; mycelium annual. 

On the leaves or leafy branches of Juniperus scopulorum Sar- 

gent, Laramie Hills, Wyoming, May 10, 1895, No. 1886. Aven 

Nelson. The type collection has been rather widely distributed as 

G. clavipes, a species which it resembles, but from which it is 

- readily distinguished by the slender pedicels and general habit. 

Roestelia Nelsoni sp. nov. 

Spermogonia epiphyllous, in clusters on yellow spots, promi- 

nent, nearly black, very numerous. 

Aecidia hypophyllous in groups ; peridia long, 2-4 mm., linear, 

somewhat curved, dehiscent by longitudinal slits toward the base, 

apex subacute, remaining closed; spores globose, 24-30 In 

diameter, wall rather thick, chestnut-brown, minutely verrucose or 

smooth, pores about eight, without order, prominent. » 

On leaves of Amelanchier alnifolia Nutt., Laramie Hills, Wy- 

oming, August 5, 1901. A. Nelson, no. 8597, communicated by 

F.S. Earle. : 

' An interesting species, and especially so as it appears to be the 

aecidial form of Gymnosporangium Nelsoni, described above. In 

a letter Professor Nelson says: “ This was collected in the exact 

spot where the Gymnosporangium was secured. There can be 

little doubt of the interrelation of the Roestelia and Gymmosporan- — 

gium.” J have given the same specific names to both forms, hop- 

ing that cultures in the near future will establish their identity. 
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Roestelia fimbriata sp. nov. 

Spermogonia epiphyllous, in clusters on orange spots, prom: 
nent, nearly black. 

Aecidia hypophyllous, in groups on a thickened substraturn : 
peridia dehiscent into long fibers forming a somewhat curled 

fringe ; spores subglobose, 32-45 in diameter, wall of medium 

thickness, chestnut-brown, verrucose. 

On leaves of some species of Sordus, Elk mountains, Wyoming, 

August 21, 1901, Leslte Goodding, no. 554. 



Notes on Californian Species of Delphinium 

By ALice Eastwoop 

1, DELPHINIUM DECORUM F. & M. AND ITS ALLIES 

The Californian species of Delphinium, like those of many 
other Californian genera, are but little understood. This is 

_ Owing to the remarkable tendency to variation, to the confusion 

in regard to the types, and to the generally inadequate material 
in herbaria. 

Delphinium decorum F. & M. is one of the most puzzling 
Species, under which plants quite different in appearance have been 
included. The species was originally described by Fischer and 
Meyer (Ind. Sem. Petr. 3: 33. 1836), and the description was 
transcribed into the supplement of Linnaea (Linnaea 12: Suppl. 

92). As seen in this description, given in the footnote, the type 
locality is Bodega Port.* 

To rediscover this and some other Ss described from the 
Same place, the writer visited this port twice in the spring and 
Summer of r899. Only one species of Delphinium was found 

around the port. This grew on the ocean side of the promontory 
which rises about a hundred feet from the sea. The native vege- 

tation of the promontory has been preserved from destruction by 
a fence which has been built around it to keep the cattle from the 

danger of being carried down to the surf below on some of the 

land slides which frequently occur during the wet season. From 

the specimens collected there the oe description has been 

made : 

— * Delphinium ( Delphinastrum ; Coh. grumosa : Petalorum lamina dilatata, bifida : 
Petioli basi vix dilatati: radix tuberosa-grumosa. Huc D. Menziesti, D. elegans, D. 
tricorne) decorum Fisch. et Mey. YD. pubescens, subglabrum : foliis tripartitis : seg- 

mentis lateralibus bifidis indivisve : lobis oblongis tridentatis I. integerrimis : floralibus 
bracteisque suboblongis (plerumque ) integris : calcare curvulo sepalorum longitudine. 

—D. Menziesii et D. eleganti proximum, sed foliis bene distinctum. Flores, speciosi, 

Primo ex coeruleo violascentes, dein violaceo-purpurascentes.—Hab. circa coloniam 
Ruthenorum Ross in portu Bodega Novae Californiae. 

667 
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DELPHINIUM DECORUM F. & M. 

Roots fibrous from a single roundish or irregularly lobed tuber, 

about 1 cm. below the true stem. Stems one to several from the 

root, 1-2 dm. high, diffusely branched from the base or simple, 

striate, somewhat glabrous or pubescent with short white deflexed 

curly hairs. Radical leaves on petioles 3-12 cm. long, broadening 

at base and sheathing the stem: blades with from 3-5 main divi- 

sions, these cuneate, separated, 1-3 cm. long, 5-15 mm. broad, 

2—3-lobed with rounded, mucronate lobes: pubescence of lower 

surface similar to that of the stem, upper surface almost glabrous: 

cauline leaves, if present, with narrower divisions, generally simple 

and entire. Inflorescence corymbose: lowest bracts with usually 

simple, entire, oblong divisions on short petioles: upper bracts and 

bractlets spatulate, entire, 5-10 cm. long, 2-8 mm. broad : pedicels 

stout, erect or upwardly spreading, often becoming 6 cm. long, with 

2 or 3 alternate or, rarely 2 opposite bractlets. Flowers 25 mm. in 

diameter, purplish blue. Sepals pubescent externally, especially 

along the median line, with a greenish spot near the top, oblong or 

oval, obtuse or acute, 10-15 mm. long, 5-10 mm. wide: spur thick, 

10 mm. long, straight or curved on the same plant. Lower petals 
with orbicular, 2-lobed blade and a claw equally long, spurred at 

base, covered with long white hairs except on a spot above theclaw 

which is clothed with long yellow hairs: upper petals white, tinged 

or veined with blue, notched at apex, glabrous. Follicles diverging 
from the first, glabrous or slightly pubescent when ripe, 15 mm. 
long, including the persistent styles. Seeds brown when ripe, the : 

loose cellular outer coat of the young seed forming a close, tuber- — 

culate covering to the ripe seed. 

Specimens are represented in the Herbarium of the Academy 

by no. 801 from Cobum’s Mills, collected by T. S. Brandegee, — 

May 29, 1891, and by a specimen collected by the author at 

Kaweah, Tulare county, May, 1894, no. 789. With this is another — 

specimen similar in all respects except the pubescence, it being glab- - 

rous where the other is glandular-hairy. This leads me to think that 

the character of the pubescence is not to be relied on as a character 

istic and that all of these are but forms of the same species modi- 

fied by environment which cultivation under similar conditions 

might prove to be identical. If this glandular form should not 

prove to be a distinct species, it nevertheless deserves varietal rank 

The type descriptions are appended in the footnotes for th 

benefit of those to whom the original references are not accessible 
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Il. NEW SPECIES OF DELPHINIUM 

‘ Delphinium polycladon sp. nov. 

Stems 8 dm. tall with many spreading, slender, rather weak 
branches. Lower part of plant glabrous, pubescence scanty on | 

the leaves, denser on the upper stems and pedicels, close on the 
follicles. Leaves mostly near the base, orbicular in outline, 6 cm. 

across, with 3-5 broad, cuneate divisions having short, acuminate 

lobes : petioles long and slender, often more than 10 cm., dilated 

at the clasping base. Inflorescence paniculate, pedicels erect, 2-4 

cm. long, bracts narrowly subulate, bractlets filiform near the 

flower. Flowers small, about 2 cm. across, bluish purple. Sepals 

obovate, obtuse, spur 8 mm. long, usually curved at tip. Upper 

petals white veined with blue, lower petals oblong, deeply emar- 

ginate, with a prominent spur on the claw anda yellowish, very 

hairy spot at the base of the blade. Follicles with thin walls 

through which the outlines of the large seeds are plainly visible, 

becoming almost moniliform when the seeds are ripe, spreading 

but little. Ripe seeds brown, angled, rugose, almost 2 mm. in 

diameter. 

This interesting De/phinitum was collected by the writer near 

the forks of Bubbs Creek in Fresno county, California. It grew 

in a thicket where the ground was springy. It was impossible with 

the tools at my command and the time at my disposal to dig up 

the roots. It was collected July 9, 1899. 

¥’ Delphinium pratense sp. nov. 

Root grumous, small and near the surface. Stems slender, 

simple or branched from the base, about 3 dm. high. Pubescence 

villous with soft, white, deflexed-spreading hairs, usually densest 

on the lower stem and inflorescence. Radical and lower cauline 

leaves about 3 cm. broad, with 3-4 cuneate divisions each with 

linear-oblong mucronate lobes : petioles 3-6 cm. long, broadening 

at base and sheathing the stem: cauline leaves, except the lowest, 

really bracts subtending the lowest pedicels, with simple, linear, 

entire divisions or lobed. Flowers at first scattered on long pedicels, 

later forming a loosely or closely flowered raceme which is simple 

or compound : lower pedicels 5 cm. long, upper 1.5 cm. : upper 

bracts becoming simple and linear, about half as long as the 

pedicels : bractlets opposite or alternate, on the upper part of the 

pedicel, narrowly linear. Flowers purple and white, small, 15 

mm. across, the spur straight, horizontal, 1 cm. long, very 
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slender, often bidentate at tip. Lower sepals almost equalling the 

spur, obovate, acute, the upper broader and with a conspicuous 

saccate spot near the apex. Lower petals bifid and erose, pu- 

bescent, white with a purple blotch near the base of the blade, 

with the broad claw shorter than the blade and with a spur at base : 

_ upper petals triangular-ovate, 2-lobed at apex, white, margin un- 

dulate. Follicles pubescent, slightly spreading. Seeds with a 

close, brown, minutely rugose coat, with a membranous crown at 

summit. 

This grows in the high meadows of the Sierra Nevada. The 

specimens were collected in Horse Corral Meadow on the trail to 

the Kings River Cajion, July 9, 1899 (by the writer). 

“Delphinium subnudum sp. nov. 

Roots of fleshy, fascicled tubers, near the surface. Stems sim- 

ple, erect, slender, 2-3 dm. high, pubescent with fine, white, soft, 

spreading, deflexed hairs. Radical leaves broadly ovate in outline, 

2—5 cm. broad at base and of equal length : main divisions 3, each 
twice dissected, the ultimate divisions linear-spatulate, mucronate : 
petioles broad and sheathing at base, ribbed: cauline leaves 2 or | 

3, very small and inconspicuous, the palmately divided blade in 
most only as broad as the sheathing base of the petiole. Raceme 

few-flowered: bractlets generally opposite and close under the — 
flower: pedicels slender, erect or somewhat tortuous. Flowers 

rather large, purplish blue. Sepals somewhat pubescent exter-— 

‘ nally, oval, generally mucronate, 18 mm. long, 12 mm. broad, 

upper one orbicular, 14 mm. broad: spur straight or recurved at 
tip, as long as the calyx. Upper petals entire, crenate, or notched, 

white or bluish: lower petals with orbicular, notched blade, claw — 
with a conspicuous spur near the base. Follicles pubescent, some- 

what spreading : style tipped with 2-toothed stigmas. Seeds cov- 

ered with a loose, white membranous, veiny coat. : 

This was collected by the writer in Squaw Valley, Fresno 

county, California, May 4, 1895. It grew in a low spot where 

water had stood and was distributed over a limited area. I have : 

also included in this species a specimen from Applegate, Placet 
county, California, collected by Mrs. Helen Smith, May, 1899. : 

In the specimen from Fresno county the spur is almost ee 
straight, in the Placer county specimen the spur is abruptly bent 
at the tip. This does not seem to be a character of any import 
tance, for in other species the spur is often both straight and Pe 

curved in the same plant. The follicles and seeds were described ce 
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from the Placer county plant, that from Fresno county being too 
young. A search over the entire area covered by the plants failed 
to discover a single fruiting specimen. 

Besides the specimens collected at Bodega Port (no. 770),* 
there is another typical specimen in the Herbarium of the Califor- 
nia Academy of Sciences. This is one collected by Dr. Kellogg, 
at San Gregorio, in San Mateo county, May 14, 1870 (no. 771). 

* DELPHINIUM DECORUM racemosum var. nov. 

This is the form common in the vicinity of San Francisco. It is 
distinguished by racemose inflorescence, simpler, more glabrose, 
taller stems, narrower bracts and bractlets, the latter generally oppo- 
site and close under the flower, spurs generally straight. The flowers 
vary somewhat in size and generally are smaller than those of the 
typical form. This is probably the D. Menzies of the Manual of 

the Bay Region: D. decorum of that work being more like D. 

patens Benth. (Pl. Hartweg. 296). Specimens of this variety are 
represented in the Herbarium of the Academy from Sausalito 

(no, 765), and Mt. Tamalpias (no. 766), in Marin county, from 

Colma (no. 767) and Crystal Springs (no. 763), San Mateo 

county, and from Mission Hills, Stanford Heights (no. 769 ), and 

Bay View Hills (no. 762), San Francisco. 

“ DELPHINIUM DECORUM Sonomensis var. nov. 

Similar in habit to the preceding variety, but with denser pubes- 

cence, more evidently canescent ; leaves with narrower, more dis- 

sected divisions ; flowers with narrower sepals and stouter spurs. 

This form was collected by the writer at Altruria, Sonoma county, 

April 7, 1900. (No. 764.) 
_ There are some other specimens in the herbarium of the Acad- 

emy, which appear to belong under D. decorum but the material 

is too imperfect, as the roots and fruits are wanting, and it is bet- 
ter to leave them unnamed and undescribed than to add to the 

already existing confusion. 

At present the small-flowered species of Delphinium which 

has been named D. decorum F. & M. in the ‘“ Manual of the 

* These numbers are the herbarium numbers of the specimens. 
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Botany of the Region of San Francisco Bay,’ seems to be without 

aname. Professor Greene suggests, in a letter recently received, 

that itis what he named D. apiculatum, Pittonia, I. 285. This can 

scarcely be the case for the character of the root is quite different. 

According to his description, the root is similar to that of D. 

recurvatum which he describes on the same page as having a 

fascicle of fleshy-fibrous thick roots. D. apiculatum must be, as 

he himself there suggests, a near relative of D. variegatum T. & 

G. of which he subsequently made it a variety. (Fl. Francis. 304.) 

D. decorum is more like D. patens Benth. (Pl. Hartweg, 296.) 

It is not clear to the writer what difference there is between D. 

patens and D. gracilentum Greene. (Pittonia, 3:15.)* Until the 

types are better known and the differences between these species 

clearly defined it seems best to consider these two species as the 

_ same, under the oldest name, recognizing the fact that they do not 

exactly agree with the original description of D. patens which is 

given in the footnote+ nor, in all particulars, with each other. 

Specimens have been examined from the following localities 

represented by specimens in the Herbarium of the California 

Academy of Sciences : 

Santa Inez Mountains, T. S. Brandegee (no. 915). 

El Dorado, Katherine Curran (no. 914). 

7 DELPHINIUM GRACILENTUM. Slender, usually 2 feet high or more, from a 
grumous-tuberiform root, sparsely leafy, pale green and glaucescent, appearing glabrous, 
a lens revealing short stiff white hairs at the base of the stem, and again upon the small 

bracts of the inflorescence: radical leaves few, long-peduncled, 2 or 3 inchés broad, 
deeply about 5-parted, the lobes mostly oval or oblong, obtuse and entire ; lower cauline 
more cuneately cleft, and the segments 3-lobed : racemes long, slender and lax : flowers 
small, deep blue (pink in the frequent albino state), the stoutish slightly curved spur 
little exceeding the oblong sepals : follicles slightly divergent ee 

Middle elevations of the Sierra Nevada, California. It is the D. pactens of my — 

Flora Franciscana, and I formerly supposed it to be the plant which Bentham so named ; 
but having seen the specimens on which D. atens was founded, 1 am certain that that 

is only D. decorum ; not even a variety of that species. In the “ D. patens”’ of BY: 
Flora I included a plant which is of a ‘¢ deeper green, and glandular pubescent.”’ This, 
I think, will prove to be another distinct species of the Sierra Nevada, though I am we 
yet able to assign characters enough to warrant its publication. Its root is still un- 
known to me. Pittonia, 3:15. Greene. ; ae 

+“ Delphinium faéens, sp, n., glabrum y. pubéralum, ramosum, petiolis basi dilata- 
tis, foliis profunde 3-5 lobis, lobis inferiorum obovatis obtusis subtrilobis superiorum : 
subintegris angustis, racemis laxis, petalis sepalis brevioribus, inferioribus bifidis barba- — 
tis, ungue glabriuscula ecalcarato, calcare curvulo sepalis aequilongo.—Flores 1% D. 
azurei similes sed racemi laxi pedicellis patentibus, et folia multo minus dissect, lobis 
latis obtusis.—In valle Sacramento.’’ Pl. Hartweg. 2962. Benth. 
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Cucumongo Mountains, S. B. Parish, no 1718 (no. 912). 

Los Gatos, T. S. Brandegee (no. 911). 

Mokelumne Hill, Dr. F. E. Blaisdell (no. 909). 
Calistoga, Alice Eastwood (no. 907). 

Antioch, Katherine Curran (no. 906). 

Saucelito, Alice Eastwood (no. 905). 

Monterey, Alice Eastwood (no. 908). 

Armstrong’s: Station, Eldorado county, Geo. Hansen, no. 

1114 (no. 792). 

Stony Creek, Amador county, Geo. Hansen, no. 1606 (no. 

913). 
Soda Creek, Tulare county, C. A. Purpus, 1848 (no. 791) and 

(no. 790). 
Silver Lake, Amador county, Geo. Hansen, no. 897 (no.788). 

Volcano, Amador county, T. S. Brandegee (no. 786.) 

Forest Ranch, Butte county, Mrs. C. C. Bruce, 1914 (no. 

787). | 
Modoc county, Mrs. R. M. Austin (no. 916). 

These can be characterized as follows: Roots grumous, pu- 

bescence little or none, leaves mostly from the base of the stem 

on rather long petioles, with broad, cuneate, lobed divisions, gen- 

erally spreading apart: loose open racemes with small flowers on 

slender, upwardly spreading pedicels: follicles generally glab- 

rous, widely spreading. In Bentham’s description, the claw of the 

lower petal is said to be “ glabriuscula ecalcarato.”’ This is the 

case with the following specimens only, the numbers used to 

designate them being the herbarium numbers which are in paren- 

thesis. 790, 791, 908, 906 (this is most like the type according 

to the description), 907, 909 (spur slightly evident ), 911, 912 

(spur scarcely evident ). 

The glandular species of the southern Sierra Nevada which 

: Professor Greene alludes to in his description of D. gracilentum 

~ seems to me also as deserving of specific rank. It is very closely 

allied to those specimens included under D. decorum in the above 

general description, but differs in some marked particulars. It is 

as well to name and describe it, as to point out its characters with- — 

out a formal description, therefore I name it for him who first 

detected its specific character. 
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, Delphinium Greenei sp. nov. 

Many slender fibers from a grumous root, a short distance be- 
low the surface of the ground. Stems 3-5 dm. high, generally 

reddish and glandular pubescent above, inclined to be glabrous 
below, generally simple. Leaves similar to those of D. decorum, 

the divisions always mucronate at the rounded apex and the sinus 

between the broad divisions obtuse. Racemes less open, the ped- 

icels shorter and'the flowers smaller, frequently dull rose color 

rather than violet blue. The inflorescence is more distichous and 

is glandular-hairy on peduncles and pedicels. Sepals surpassing 

the petals, shorter than the spur, this curved upwards in the bud, 

generally straight on the open flower, lower petals with blade 

lobed almost to the base, clothed with long hairs and having a 

rather broad claw as long as the blade and distinctly spurred near 

the base ; upper petals also lobed, undulate along the upper mar- 

gin. The immature follicles are glandular-hairy ‘and spreading. 



Germination of the Seeds of some common cultivated Plants after 

prolonged Immersion in Liquid Air * 

By A. D. SELBY 

During the winter season of 1900-1901, Mr. J. E. Woodland, 

of Wooster, who was traveling at the time conducting experiments 

with liquid air, suggested to the writer the desirability of sub- 

jecting seeds to the low temperatures resulting from immersion in 

the liquid air, and very kindly offered to conduct the immersion if 

the seeds and the directions for the work were supplied. This gen- 

erous offer on the part of Mr. Woodland entailed no small labor 

as he was traveling from place to place and his time was absorbed 

in his lecture work. It is needless to state that the offer of coop- 

eration was accepted. Packages of seeds of Ricinus, Lupinus 

luteus, maize, flax, wheat, rye, cucumber, JZimosa pudica, Ono- 

brychis sativa, Pinus sylvestris, Cotoneaster buxifolia, and C) henopodium 

album, consisting of a limited number of seeds of each species, 

were tied separately in open Swiss cloth and these were collec- 

tively for each set united in small bundles. Properly enclosed 

these were transmitted by mail and returned after immersion in the 

medium, liquid air. The seeds were then germinated upon moist- 

ened filter paper together with untreated seeds out of most of the 

original packages from which the immersed seeds were taken. By 

an oversight or by neglect to reserve them, the seeds of maize, 

Ricinus, Lupinus luteus and Chenopodium album are not recorded 

in the check lots. The germination of the untreated seeds of the 

latter is thought to have been good. The seeds of Cotoneaster 

did not prove germinable. 

| Similar lots of the seeds were also planted in the greenhouse in 

flats, and while the germinations were decidedly irregular in the 

soil, they may possess interest. Those who have endeavored to 

grow many sorts of seeds in soil under glass in the mid-winter 

season, may be less surprised than others at this feature. The 

* Presented in abstract’ before Section G, American Association for the Advance- 

ment of Science, Denver Meeting, August, 1901. 
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lots of seeds consisted of 10 to 25 seeds of each species for germi- 

nation in soil and tester. 

The manner of immersion was by sudden approach of the seeds 

from room temperature to that of immediate, complete and pro- 

longed immersion beneath the liquid air, the seeds the while being 

contained in the gauzy cotton, which we may designate ‘“ sudden 

transition,” or by gradual approach of the seeds into nearness with 

the liquid air followed by the complete immersion therein and 

similar gradual withdrawal, ‘‘ gradual transition.”’ 

Summarized, the treatment of the several lots was as follows : 

By sudden transition: _ 
One lot 6 hours’ immersion under liquid air. 

One lot 12 hours’ immersion under liquid air. 
By gradual transition : 

One lot 24 hours’ immersion under liquid air. 

One lot 48 hours’ immersion under liquid air. 

Save the seeds of maize, no apparent change occurred as a re- 

sult of the low temperature to which they were subjected. The 

kernels of maize cracked badly, showing that the hardened endo- 

sperm could not withstand the stress imposed. It was curious to 

observe these germinate with fragments of the endosperm missing. 

GERMINATION PERCENTAGES OF TREATED AND UNTREATED SEEDS ON FILTER a 56 

-~ 
TABLE I 

Immersed in Liquid Air by Immersed in Liquid Air by st || | 
| asin sudden Transition | Transition 

| Orig. Seeds i 6 hours | 12 hours ! 

Name OF SEED ee Se er ears | er 
Go) ai ai vl) w Bi go gi ail si al al) a 

bg sad fans beds ce oe 2 
Benne oct sent wen ———— | =| | — aT Feber arash je tat Sy Neer Oe, —| | —| —| —|| —— 

Disabrvenle sativa, 8) 12\ 12 | | | 4 16 
Mimosa pudiva. 14] 34) 40 10 34 38 | |24/48 

| «Pints sylvestris. | J TOE a 4) 12, 20 28 
| Helianthus annuus. 75, 85/85 85|| 25 90 90, 90 $0| 86 86 86. 

- Cucifmis sativus. . 28/60 8080) 60 66 6653 73 73/80) |: 
Se€itle cereale. 90/90 90, 90 100 100 100 I00) 96 96 96) 96 100, 
Triticum sativum. 92/92 92/92 2 96) 96. 96 96.92\92/92/92, 12 
Littim usitatissimum, 84) 86|86 86 80, 82 82. 82/76) 84/84 84 40 
Zea Mays. Not tested. | ae tested. 50 5050 — 

 ~Ritinus communis. nate teas a 60 60, 60 
Lupinus luteus. ch es a) ° 

cnopodium album. be ee + fe. 12) 76 89). 
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TABLE II 

GERMINATION PERCENTAGES OF TREATED AND UNTREATED SEEDS IN SOIL 
—— oe ST Rees ee — 

Untreated || foimanad | in Liquid Air by } Tainigeced in Liquid Air by 
i u en Transition gradual Transition 

Orig. Seeds 6 hours 12 ‘hours | 24 hours | 48 hours 
Na poo ha adi Ee ep acc Ba Bane eagee bacon BT eK es ee 

mere gl glalel al a! al alelalelel al al clei allele $i3'3 3/3 8'3 3/8 313/32) 4)4/ 4) 318 3| 4 
TOT ol + © 7 8 72 ai) * Set aro ee se 2 

: me eae Gare Ge! panes we tae Se ee 
mobrychis sativa pees | oO) Poa | 4, Cee | | a Mimosa pudica | | 20) | ee 24) / 16° | 16 
Pinus sylvestris pes gro rs o. | hin eee ° 
Helianthus annuus * 80) a | 40 | 60 60 42 42|50!| | 60, 60 60 | 20; 40 | 40 40 
Mcumis sativus | O97). Pies fo) % | | | ecale cereale . 120/53) 53) sal 32 | 76 | 76 76: 16| 56 60,6072 80 | 80 80 | 80 84 84 84 
[Triticum sativum 20 86) 86) 86, 36 | 68 88 88 16:92 92 92 72761 76|76 | 60|76 80) 80 
be a usilatissimum ae 47 a 8) salah 8) 24 36 36 12 | 44 | 44/144 36/44 48 48 

ays ot teste | oO} | Oo) | o- 
7 “inus communis | 4) oi i 50, O| 33} 33 
Lupinus luteus “e es Pe Ol fo) fe) 
Aenopodium album | e (36) Ai ae | 8 40! ee ee | 16 32 

| 1 | > 

Somewhat of irregularity in the length of the day periods is" 

due to the fact that these lots were handled at different times and 

equal intervals were not followed. 

It is not apparent to the writer that any marked unfavorable 
effect on germinable seeds may be traced to the immersion, that is, 

to the extremely low temperature to which they were subjected. 

Gradations appear with respect to the results of a longer or shorter 
operation of the cold, perhaps, more conspicuously on seeds of 
lower vitality. With sunflower, wheat, rye, even the prolonged 

period of 48 hours has increased if it has in any manner changed 

the promptness of germination, comparing the more regular germi- 

nation upon moistened filter paper. * 

The temperature of liquid air is stated at — 190° C. Certainly 

the seeds immersed in liquid air for 48 or even 24 hours would 

scarcely fail to come to the temperature of the surrounding me- 

dium. Physiologists will doubtless agree that only dry seeds may 

withstand this: low temperature. For the agriculturist the ex- 

periments of this class enforce a homely injunction to prepare in 

advance of the winter. 

* MacDougal, Practical Text-book of Plant Physiology, 89-91. 1g0I. 
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The papers upon this subject by Brown and Escombe, and 

Thisleton-Dyer did not come to my attention until after my work 

was finished. Since I find a substantial agreement in the results 

of the three separate series of experiments no further discussion 

seems necessary. 

‘The writer would acknowledge his obligation to his assistant 

at the Station, Mr. John F. Hicks, who has conducted the 

germination tests. 

SUPPLEMENTAL NOTE 

Upon going over considerable of the literature relating to the 

effect of cold upon seeds and particularly upon their germination, 

one is impressed by the discovery in every case of ‘the survival of 

the germinative power after subjection to the lowest temperature 

obtainable at the time of the experiment. 

M. Edwards and M. Colin (1834) subjected seeds of wheat, 

barley, rye and broad bean to a temperature which froze mercury, 

permitting the seeds to remain for fifteen minutes after which their 

power of germination was unchanged. Wartman (1860) made his. 

experiments upon seeds of Linaria bipartita, Clarkia elegams, — 

Nemophila insignis, Lepidium sativum, Triticum sativum, Hordeum 

vulgare, Avena sativa, Portulaca oleracea “and Eschscholtsia Cali- _ 
fornica, subjecting one lot to a temperature of — 57° C. for thirty 
minutes and another to — 110° C. for twenty minutes after whieh - 

germination was unimpaired. mu | 
Wartman concludes “Il est done certain que la grand froid 

que l’homme sache produire ne sss point la vitalité des graines, 
et ne l’amoindrit pas le meme,” a conclusion which seems tO — 
apply without ‘change to the later experiments of de Candolle and — 

Pictet when the liquefaction of gases became more easily attained 
as well as to the briefly announced results of Dewar and McKen-— : 
drick (1892), to the extended series of seeds experimented upon by 
Brown and Escombe (1897) and to the more rigorous gee | 
but fewer seeds under experiment by Thisleton-Dyer. s 

The experiments of Brown and Escombe were upon twelve 

sorts of seeds by subjecting them for 110 hours to the temperature — a 
secured by immersion in liquid air which they state as 183 ice? se 
C. to 192 degrees C. The seeds represent a wide range of 
families and a wide difference in composition. 
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To the writer the consonance of the results of a long series of 

experiments by different persons, by subjecting seeds to extremely 

low temperatures, appeals with its cumulative force. The facts 

lend a new significance to the latent life of seeds. 
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Dates of Elliott’s Sketch 

By JOHN HENDLEY BARNHART 

In 1816 Stephen Elliott began the publication of “A Sketch 

of the Botany of South Carolina and Georgia,” now recognized as _ 

a classic among works relating to North American botany. It 

appeared in parts, the title-pages of the two volumes bearing only 

the dates of their completion, 1821 and 1824 respectively. In 

deciding questions of priority, it is highly important to know the 

exact date of publication of every botanical work in which new 

names are used, and it is my intention in this contribution to col- 

late the known facts aid the probabilities relating to the actual 

dates of the different portions of Elliott’s Sketch. 

Many references to this subject are to be found in recent litera- 

ture, but without exception these seem to be based upon two brief 

notices by Asa Gray, which appeared in January and May, 1877, 
in the American Journal of Science and Arts, of which Gray was 

at that time the botanical editor. As the first of these contains 

several inaccuracies, and the second, if carefully compared with the ° 

first, corrects some of these ; and as the second note has evidently 

been overlooked by some persons who have noticed the first, it 

may be well here to reprint them both in full. : 
The first note (Am. Journ. Sci. III. 13: 81. Ja. 1877) is a 

follows : . 

“Date of Publication of Elliot? s Botany of South Carolina and — 
Georgia.—The title-page of the first volume bears the date of 1821. _ 

But it is well known that the work was issued in parts, and that 
the publication began much earlier, The actual time of issue 

becomes important in respect to the priority of certain generic and — 
specific names, notably those in Nuttall’s Genera, published in 

1818. Contrary to the testimony of the title-pages, it is generally 

understood that Elliott’s names of Podostigma and Acerates have 

priority over Nuttall’s Stylandra and Anantherix. To avoid future — 

trouble it is desirable to put upon record such evidence upon the: 

point as is now obtainable. The only printed testimony yet met - 
with is in the Religuiae Baldwinianae, the correspondence — of | 
Dr. Wm. Baldwin (Elliott’s ablest collaborator), lovingly edited 
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by his friend, Dr. Darlington. By reference to pp. 202, 248, 249, 
and 585, it is made out that the first number of Elliott’s work was 
issued as early as October, 1816, was recalled, reprinted, and 
issued anew, along with the second number, before January, 1817. 
The first number probably ended on p. 96; the second on p. 222. 
The third and fourth numbers were published before November 10, 
1817. The fourth number must have included p. 466: the fifth 
and concluding number of the volume (to which the title-page 
assigns the date of 1821) must begin on or before p. 529. For, 
on the latter page Nuttall’s genus Diamorpha occurs, and his work 
is for the first time cited, while the prefatory list of decandrous 
genera, on p. 466, does not contain Diamorpha. 

‘This is confirmed by Elliott’s correspondence with Zaccheus 
Collins, now in the possession of the Academy of Natural Sci- 
ences, Philadelphia, which Mr. Redfield has kindly consulted at 
my request ; from which it appears, in short, that No. 1 was first 
issued, September 26, 1816; No. 2, on or before February 19, 
1817; No. 3, on or before April 3, 1817; No. 4 and No. 5, no 

data found; No. 6, the commencement of the second volume, ap- 

peared on or before October 12, 1821. The title-page of this 
volume bears the date of 1824.” 

The unfortunate assumption, reiterated in the foregoing note 

that No. 5 completed the first volume and No. 6 commenced the 

second one, vitiates much of Gray’s argument. The error is cor- 

rected, but no particular attention is called to its importance as af- 

2 fecting the main line of argument in the further note (Am. Journ. 

F Sci. III. 23: 392. My. 1877): 
“ Date of the Parts of Flliott's Botany.—Referring to our note 

_ in the January No. of this Journal, it is worth recording that the 
first fasciculus actually ended, as was supposed, on p. 96. No. 5 

consisted of pages 401-496, and bears the date of 1817. | No. 6 
contained pages 497-606, and is dated 1821. This information Is 

_ obtained from the inspection of copies of those parts in their orig- 

inal state, and is obligingly supplied by Mr. F. B. Dexter, of the 

Yale College Library.” 
It will be seen that the most accurate evidence given in these 

: two notes relates to No. 1. It consisted of pp. I-96, was origi- 

nally issued Sept. 26, 1816, was recalled, reprinted and reissued 

with No. 2, but Gray makes no reference to the cause of this re- 

‘printing. In an ‘‘ advertisement,” published, I believe, with No. 

4, Elliott states a reason for this procedure. He says: ‘‘ THe first 

and nearly half of the second Number of this sketch had been 
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printed before I could obtain a copy of Pursh’s Flora Americae 

Septentrionalis. This work, published in London under the most 

favorable auspices, has enabled me to add to my own researches, 

and those of the friends who have aided me, all that has been col- 

lected in this country by the travellers and botanists of Europe. 

Willing to avail myself of the advantages it afforded me, and to 

present to my readers as comprehensive a view of our Botany as 

possible ; desirous also not to add to the confusion of synonymes, 

which is becoming a serious evil in American botany, and to cor- 

rect a few inaccuracies which had been pointed out to me, I im- 

mediately reprinted the first number of my work. In the second 

number, the alterations were too unimportant to render this meas- 

ure necessary.” 

One cause which doubtless strongly influenced Elliott to re- 

print his first number, but is referred to merely incidentally in the 

foregoing paragraph, is brought out strongly in certain manuscript 

evidence to which I have had access. Darlington, in the Reli- 

quiae Baldwinianae, did not publish all of Baldwin’s letters which 

have been preserved. Baldwin was evidently in the habit of writ-_ 

ing his letters serially in a note-book, and then copying each from 

the book, and a number of these note-books (including, it would 

- appear, a portion of those published in Reliquiae Baldwinianae) 

afterward came into the possession of John Torrey, and are now 

at the New York Botanical Garden, where I have had the privilege 

of consulting them, through the kindness of the librarian, Miss 
Vail. ee 

Among these books is one containing all of Baldwin’s letters Be 

to Elliott, from August 31, 1815, until his death; and of course 

this correspondence teems with references to the “Sketch,” im 
which Baldwin was almost as much interested as Elliott himself 

Under date of October 7, 1816, he writes, from Savannah ES, 

have looked over your number one, and am completely satisfied 

t hat’ it is by far the best effort that has been made to redeem the 

Botanical honor of our Country.” With this introduction, he pro- 

ceeds to criticise the work rather harshly, complaining especially 

that Elliott has credited to him certain names which he never was 
responsible for, and imperfect descriptions which he did not inten¢ 

for publication, and which he wished, after perfecting them, t? 

—_ 
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publish himself. Undoubtedly these complaints had their influence 

in inducing Elliott to recall and reprint his first number. On No- 

vember 11, 1816, Baldwin writes: ‘‘I had this day the pleasure 

to receive your valuable letter of the 8th. No measure could 

possibly be adopted more to my satisfaction than that of re-print- 

ing your first number. Every thing can now be adjusted to our 

mutual satisfaction.’ 

Elliott seems to have been remarkably successful in recalling 

and destroying the original edition of the first number of his 

“Sketch.” No copy is now known to exist, and if any should be 

discovered it would be of the utmost importance that fac-similes of 

it should be prepared and distributed, for there is no question 

whatever that it was properly published in every sense of the word, 

and if its contents were known it would necessitate the alteration 

of several names of southern species. 

I have often wondered to what extent the first edition differed 

from the second, which forms pages 1-96 of all known copies, but 

had never found a line bearing upon the subject until I discovered 

these letters of Baldwin to Elliott. Baldwin’s letters of October 

7th and 13th, and November 11th, mention specifically certain 

features of the original edition which were altered in the reprint, 

and it seems worth while to place these on record, although I 

would not advocate taking up the older names as long as no copy 

of the original edition is known to exist, and we are unable to cite 

the page with certainty. In the following list, the citations are 

from the known edition, the differences in the first edition being 

noted. 

©. 36: Collinsonia verticillata Baldw. This was not in edition 

1; it was first described in Baldwin’s letter of November 11. 

P. 39. rianthus strictus Baldw. This was described by 

Baldwin in his letter of November 11, but it is not clear whether 

- the species was not mentioned in the original edition, or Baldwin 

was dissatisfied with the description as it there appeared. 

P. 53. Xyris juncea Baldw. This appeared as “Xyris setifolia 

Baldw.” originally, but Baldwin indignantly disclaimed responsi- 

bility for this name, so Elliott changed it. 

P. 90. Dichromena latifolia Baldw. This was Dichromena 

involucrata in the first place, but in his letter of October 13, Bald- 
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win called Elliott's attention to the fact that he had named it D. 

/atifolia in previous letters, so this name was adopted in the new 

issue. 

So much for the first number. The date of the second number 

cannot be decided quite as accurately, but we are safe in saying 

that it was within a very few days of January 1, 1817, and probably 

before that date. I have seen no original copy of its cover, but there 

is no doubt that it bore the date 1816. De Candolle (Syst. 2: 703. 

1821), doubtless writing with the first four parts before him in their 

original covers, says: ‘‘Extiot(Steph.). A Sketch of the Botany 

of South-Carolina and Georgia. In-8. Charlestown Fase. I, 0, 

1816, 111, Iv, 1817.” Gray, in the note quoted at the beginning 

of this paper, says “‘before January, 1817,” and I believe he is 

correct. Alterations suggested in Baldwin’s letter of Nov. II 

were made use of in the correction of No. 1, the reissue of which 

occurred with No. 2, so they could not easily have appeared be- 

fore December. Baldwin, writing to Darlington during the first 

half of February, 1817 (Reliq. Baldw. 202), says that he has not 

yet received them, “although noticed in Charleston several weeks 

ago ;”’ showing that they must have appeared as early as January, 

1817; and it seems altogether probable that they were published 

in the latter part of December, 1816. At all events, they were 

almost certainly dated 1816, and in such cases the burden of proof 
always rests with those who would claim that the date as printed 

is incorrect. aad 

It may be as well here as anywhere to speak of the pagination 
of the different parts, for here Gray was far astray in his guesses. 
In his first note he proves (to his own satisfaction) that No. 4 
included p. 466; while his second note shows clearly that No. 5 
began with p. 401; but he calls no attention to the discrepancy, 

nor does he offer any new suggestions. As a matter of fact,each 

number consisted of as nearly one hundred pages as was possible 

without breaking a signature. Each signature consisted of eight 

pages, so that one hundred pages would make twelve anda half 

signatures. To avoid this, the first part consisted of twelve sige 

natures (96 pages), the second of thirteen (104 pages), the third 

of twelve, and so.on, to the last of volume one. The evidence ee 

have to offer upon this point is incontrovertible. We have seen 
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already that the first part ended with p. 96. Barton (Comp. FI. 

Phila., 82), cites p. 197, and as he cites-no later pages, it is evident 

that he had at the time only the first two parts. At the meeting 

of the Lyceum of Natural History of New York, May 19, 1817 

(Am. Mo. Mag. 1: 127.. Je. 1817), Dr. Mitchill ‘“ offered the 

sketch of the botany of South-Carolina and Georgia, by Stephen 

Elliot, Esq., as far as the same was published. Great satisfaction 

was expressed on finding this elaborate and classical work had 

proceeded almost as far as the second order of the fifth class,” 

27. ¢., almost as far as page 314, which shows that Dr. Mitchill 

presented Nos. 1-3 at this time. In June, 1818, Rafinesque (Am. 

Mo. Mag. 3: 96) reviews the Sketch, “5 Numbers, 8vo., each of 

100 pages.” 

If any further evidence were needed, I have in my possession 

a copy of pp. 1-400, bound from the original parts. The original 

covers, except the first, are missing, but the demarcation of the 

parts is easily discernible. 

The third number was doubtless published in March, 1817. 

Gray says, ‘‘on or before April 3, 1817,” and I have mentioned 

the fact that a copy was presented to the New York Lyceum on 

May 19. 

The fourth number was nearly ready for distribution before the 

end of August. Baldwin (Relig. Baldw. 242), says that Elliott 

corrected the last proof-sheet August 21, but owing to an epidemic 

in Charleston (Reliq. Baldw. 193) it does not seem to have been 

actually published before October. Baldwin’s copy of it reached 

Wilmington (7. ¢., Wilmington, De/.) November 12 (Reliq. Baldw. 

248). 

Of No. 5 I have a copy in the original cover and can verify 

Gray’s statement that it bears the date 1817. It probably appeared 

in December of that year. Baldwin sailed from Hampton Roads 

for South America on December 3 (Relig. Baldw. 251, 25 3), and 

_ jt is quite certain that he had not seen No. 5 at that time. His 

letters make no reference to that number, as far as I can discover, 

and I have no further data to offer. 

, After the appearance of Number 5, a considerable break occurs 

in the publication of Elliott’s Sketch. As I am not aware that 

any explanation of this break has ever been given in print, the 
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following extract from a letter of Stephen Elliott to John Torrey, 

dated at Charleston, November 21, 1818, may be of interest in 

this connection : 

‘Early in January last I was attacked by a Rheumatic affec- 

tion of the Head so severe that for months I was incapable of at- 

tending to anything. I could not even sign my name without 

suffering. With the return of summer my indisposition abated. 

But excepting a fortnight in July when I prepared for the: press 

the sixth number of my sketch, my letters to you in January were 

the last literary exertions I have made. In the commencement of 

August when’I was expecting and preparing to resume my usual 

habits, circumstances occurred which determined me to visit our 

Western Country and I have just returned from an excursion over 

a part of the Alabama Territory. I made this expedition so un- 

expectedly to myself that I had only time to arrange such business 

-as was absolutely necessary and I have returned merely to visit 

my Family and business fora moment. In two days I expectto  — 

leave this for Columbia to attend the Sessions of our Legislature, 

and from thence it is uncertain whether I may not return immedi- 

ately to the Alabama. I have not had time since my return to 

visit my herbarium and Books which are on a small farm I own — 

about two miles from the City.” And again, in a letter without 

date, but postmarked at Charleston “Aug. 19” and bearing an = 
endorsement by Torrey showing that, it was received August 30, 

1819: ‘At present I have not my Herbarium nor my Books in_ 

Charleston with me. Thay are at a small farm in the country.” 

These two letters are the only ones from Elliott now to be found © h 

among Torrey’s correspondence. The others, if they could be 

found, might throw additional light upon the dates of A 

Sketch. 

The sixth part, concluding the first volume, was not published 

until 1821. Meanwhile Baldwin had died, September 1, 181 
Franklin, Missouri Territory, so his correspondence is no longet 

available for data. Gray says, ‘before October 12,” and. I can 

add nothing to this, although I would not be surprised to sees: 

that it occurred early in the year. — 
To sum up all the evidence brought out in the preceding d : 

cussion, we may say : 
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No. 1. Pp. 1-96, pl. 1-2, originally issued September 26, 
1816; recalled, reprinted and reissued with No. 2. This number 

(at least when reissued) contained an ‘‘ Advertisement’ of two 

pages (pp. ini) and a Glossary of 14 pages, both usually pane 

from bound copies of the work. 

No. 2. Pp. 97-200, almost unquestionably appeared in Decem- 

ber, 1816. 

No. 3. Pp. 201-296, March, 1817. 

No. 4. Pp. 297~400, October, 1817. Plates 3 and 4, which 

illustrate species described in No. 1, seem to have been distributed 

with No. 4—also supplementary pages iii—vi, containing the ‘ad- 

vertisement,”’ nearly all of which is quoted above after Gray’s 

notes, and descriptions of several species of Panicum and Agrosivs. 

These supplementary pages are usually found at the end of Volume 

I. of bound copies of this work, but appeared with No. 4. 

No. 5. Pp. 401-496, 1817, probably December. 

No. 6. Pp. 497~606, 1821, probably early in the year. 

All that has been said thus far relates to the dates of the first 

volume. Until recently I was under the impression that the 

second volume was not issued in parts, but appeared as a whole 

in 1824. Itis true that Gray says, ‘‘ No. 6, the commencement 

of the second volume, appeared on or before October 12, 1821,” 

but we have seen that No. 6 was zot the commencement of the 

~ second volume. However, a few months ago I secured copies of 

the first and second numbers of Volume II. in their original covers. 

No. 1. Pp. 1-104, is dated 1821. 

No. 2. Pp. 105-208 is dated 1822. 

This time, it will be noticed, the numbers did not consist of 

twelve and thirteen signatures alternately, but of thirteen signa- 

tures, or 104 pages, each. From a careful inspection of several 

bound copies of this volume it seems likely that this size was con- 

tinued through the remaining parts. Plates 7-12, although almost 

entirely devoted to plants described in the first volume, were not 

issued with any of the parts of that volume, nor with parts 1 and 

2 of the second volume. When plates 5 and 6 were published I 

cannot say. 

On the back cover of Vol. IL, No. 1, is the statement: ‘ This 

work will be comprised in twelve numbers, to be published monthly 
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until the work is completed.’ It is plain that this promise was 

not kept, but in view of this announcement it is not likely that 

many months elapsed between the appearance of Nos. I and 2. 

As one is dated 1821 and the other 1822, it is altogether probable 

that No. 1 was published late in 1821, and No. 2 early in the fol- 

lowing year. Of the remaining numbers I have no data at hand, 

but I think we shall not be far out of the way if we assign 1822 

to No. 3, 1823 to Nos. 4 and 5, and 1824, the title-page date, to 

No. 6. Perhaps some one who reads these lines may possess 

original copies of these numbers, and can furnish their pagination 

and dates. It happens that the exact dates of these numbers are 

not quite so important as those of the others, for during these years 

1822-1824 there was a remarkable hiatus in the publication of 

works relating to American botany, and I know of no question of 

priority involving the dates of these parts. 
We may sum up Volume 2 as follows: 
No. 1. Pp. 1-104, 1821, probably late in the year. 

Pp. 105-208, 1822, probably early in the year. 

Pp. 209-312, 1822?. . 
. 313-416, 1823 ?. 

Pp. 417-520, 1823?. 
Pp. 521-743, pl. 7-12?, 1824. 

Z o 
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Botanisches Centralblatt 

The Botanisches Centralblatt which has become the property 

of the Association Internationale de Botanistes will, beginning 

with the first of January, 1902, be sent gratis to all members of 

the Association. The annual fee for members is twenty-five shil- 

lings. The number of representatives on the general committee 

of the Association to which any country is entitled depends on the 

number of members living in that country. The names of pre- 

vious subscribers to the Centralblatt are of course known to the 

editors in cases where the subscriptions were taken in the sub- 

scribers’ own names but, where copies were ordered through book- 

sellers or other agents, the subscribers’ names or even the coun- 

tries in which they reside are not known. In order, therefore, 

that the editors may be enabled to know the exact number of 

members residing in this country and thus ascertain the number of 

representatives on the committee to which we are proportionally 

entitled, all desiring to join the Association who have not already 

registered as members should send their names at once to the Sec- 

retary, Dr. J. P. Lotsy, care of E. J. Brill, Leyden, Holland. Any 

person may join the Association and institutions, such as colleges, 

libraries, etc., are eligible to membership and can by joining the 

Association receive the Centralblatt on the same terms as private 

individuals. The subscription price of the Centralblatt to non- 

members of the Association is twenty-eight shillings. 

| A corrected Name 

_ ¥ Mentzelia speciosa 

Mentzelia aurea Osterhout, Bull. Torr. Club, 28: 444. 6 

Not Mentzelia aurea Nutt. Gen. 1 : 300 which is now a synonym 

of Mentzelia oligosperma Nutt. e. , 
: - GeorGe E. OsTEeRHOUT. 
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Proceedings of the Club 

WEDNESDAY EVENING, 30 OCT., IQOI 

Meeting at the College of Pharmacy at 8 p. m., Rev. L. i. 

Lighthipe in the chair, 19 persons present. 

Three new members were elected: F. S. Earle, Botanical 

Garden, Bronx Park, N. Y.; Alexander P. Anderson, Columbia 

University, N. Y.; Miss Caroline Coventry Haynes, 16 East 36th 

street. 

The scientific program was opened by a paper by Dr. D. ae 

MacDougal, entitled “Some Characters of alpine Vegetation.” 

The paper was illustrated with numerous sheets of mountain plants 

from Montana, many of them attached photographs showing the 

habitat. In the Missoula region where Dr. MacDougal was work- 

ing this summer, the growing season for many plants was about 40 

days only, but the actual light reaching the plants may have been 

30 to 40 per cent. greater than at sea level, and with a larger pro- 

portion of blue rays. These mountain tops may be among the 

dryest places on the continent or may contain swamp pockets. 

There is no distinct type of alpine vegetation as such ; but alpine 

plants are really xerophytes, being such plants as have adapted 

themselves to an insufficient water-supply. . : 

Our alpine plants are often thought to be identical with polar — 

plants. But the polar plant receives light continuously througha 

long period, though the light is of little intensity. The polar 

plant has an atmosphere of much greater humidity but a much — A 

colder soil. Polar plants develop much greater thickness of leaf. te 

Alpine plants abound in more numerous protective devices, a5 — : 

waxy coatings, hair, thicker stems, and modes of propagation — 

without seeds. oa alpina, for example, in many mountain Te — 

gions is never known to flower. foie 
. 

Remarks followed regarding the viviparous form of Poa alpina, — 

Dr. Rydberg observing its abundance in Greenland and Spitzber- ie 

gen, and Miss Isaacs remarking on her collecting it at 7500 fey 

the last summer in Switzerland. me 
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Dr. Underwood called attention to the relative amount of sun- 

light in tropical and in northern regions, pointing out that the 

amount of light is much greater north of the tropics though more 

oblique. 

Discussion followed regarding relations of moisture. Dr. 

Schoeney referred to the peculiar erect and densely appressed 

stems assumed by a cespitose Opuntia about Boulder, Colorado. 

Dr. MacDougal spoke of the remarkable degree to which 

many of the cacti have adapted themselves to xerophytic condi- 

tions, so that they lose water less than one-three hundredth as 

readily as in ordinary plant structures in similar positions. 

Dr. Rydberg referred to the permanent moisture found within 

10 or 12 inches of the surface in the dry sandhills of Nebraska. 

The second paper was by Dr. P. A. Rydberg, ‘“ Revision of 

Limnorchts and Piperia,”’ which was printed in full in the Novem- 

ber BULLETIN. 

Reference was made by Mr. G. H. Watson toa remarkable 

growth near Ellenville, New York, where two trees not only differ- 

ent in species but in family had so twisted together as to become 

incorporated, and in response to the expressed appreciation of its 

significance, he promised further investigation and a photograph 

of the trees. 
Epwarp S. BurRGEss, 

Secretary. 



Index to recent Literature relating to American Botany 

Arechavaleta, J. Flora Uruguaya. An. Mus. Nac. Montevideo, 2 :— 

(i-xxi, 1-96). 1898; 3 :—(97-200). 1898 ; —(201-240). 1900; 

—(241-304). 1900; —(305-416). I9g01; —(417-492). Igol. 

This completes volume I (i-xxi, 1-492). Includes new species in various genera. 

Arthur, J.C. Generic Nomenclature of Cedar Apples. Proc, Ind. 

Acad. Sci. 1900: 131-136. Igor. 

Ashe, W. W. Some East American Species of Crataegus. Jour. 

Elisha Mitchell Sci. Soc. 177: 6-20. Igor. 

15 species and one variety proposed as new. 

Atkinson, G. F. Studies of some Shade Tree and Timber Destroying 

Fungi. Bull. Cornell Agric. Exp. Sta. 193: 199-235. Je. 1901- 

Discusses injuries caused by Polyporus borealis, P. sulphureus, P. ener PF. 

pinicola and Trametes abietis. 

Ball, C.R. The Genus Sa/ix in Iowa. Proc. Iowa Acad. Sci. 7: 
141-154. pl. To-12. 1g00. 

Boergesen, F., & Paulsen, 0. La Végétation des Antilles Danoises. 

Rev. Gén. Bot. 12: gg-107; 138-153; 224-245; 289-297; 

344-354; 434-446 ; 480-510. f. r-171 + pl. g-14. 1900. [Also 
" as separate, 1-108. ] 

Translated and adapted from the original Danish published in Botanisk Tidsskrift, 

22: I-13. 1898. 

Britton, E. G. Spring Foliage in October. Torreya, 1: 119. 26 - | 
O. 1go1. 

Britton, N.L. Czfania on Pine Key, Florida. Torreya, I: 132° 
25 N. Igor. 

Cador, L. Anatomische Untersuchung der Mateblitter unter Beriick- 
sichtigung ihres Gehaltes an Thein. [Inaug. Dissert. ] 1-39. Cas- ve 

sel, Ig00. 

Carleton, M. A. Emmer; a Grain for the semiarid Regions. U.S. 

Dept. Agric., Farmer’s Bull. 139: 1-15. fi 7-7. 1901- 

Chesnut, V. K. Some poisonous Plants of the Northern Stock Ranges. 
Yearbook U. S. Dept. Agric. 1900: 305-324. pl. 92-34 +S IF 
42. 1901. 4 
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Church, A. H. On the Relation of Phyllotaxis to mechanical Laws. 

Part 1. Construction by orthogonal Trajectories. 8vo. 1-78. J/. 

I-9 + f. 1-34. Oxford. 5S. 1gor. 

Claassen, E. On the qualitative Determination of the organic Acids 

in the Fruit of Rhus glabra L. and of Rhus Canadensis Marsh. 

Pharm. Review, 19: 345-350. Au. Igot. 

Clark, J. A. Reference List of Publications relating to edible and 

poisonous Mushrooms. U. S. Dept. Agric. Library Bull. 20: 1-16. 

1808. 

Copeland, E. B. Cryptogamic and physiological Botany at Cold 

Spring Harbor in r901. Torreya, 1: 127-130. 25 N. 1got. 

Copeland, E. B. Meissner on Evergreen Needles, Bot. Gaz. 32: 

356-359. 25 N. 1901.  [Illust.] 

Coulter, S. Additions to the Flora of Indiana. Proc. Ind. Acad. 

Sci. Ig00: 136-143. I9go!. 

Coulter, S. Some midsummer Plants of southeastern Tennessee. Proc. 

Ind. Acad. Sci. 1900: 143-147. Igol. 

Davenport, C. B. The Fauna and Flora about Coldspring Harbor, 

L. I. Science, II. 8: 685-689. 18 N. 1898. 

Davenport, G. E. Miscellaneous Notes on New England Ferns.—Il. 

Rhodora, 3: 266-270.  N. 1got. 

Davis, B. M. The Origin of Sex in Plants. Pop. Sci. Monthly, 60: 

66-75. f. 1-7. N. 1got. 

Deane, W. Albino Fruit of Vacciniums in New England. Rhodora, — 

3: 263-266. N. rgot. 

V. Pennsylvanicum, forma leucocarpum, V. corymbosum, var. atrococcum, forma 

leucococcum, and V. Canadense forma chiococcum, described as new. 

Deane, W. The Knubble—Advice to Beginners in Botany. Plant 

World, 4: 188-191. f/. 76. QO. 1901. 

Duggar, B. M. Studies in the Development of the Pollen Grain in 

Symplocarpus foetidus and Peltandra — — sea mm: fo sae 

pl. dj As: 20 Fe ASO, | : 

Dunzinger, G. Beitrige zur Kenntniss der Morphologie und Anatomie 

der Genera Hemionitis, Gymnogramme und Jamesonia. [Inaug. Dis- — 

sert.] 1-47. p/. z-3. Miinchen, 1got. : 

Durand, E. J. Dacryopsis Ellisiana Massee. Bull. Torr. Club, 28: 

646. 25 N. Igor. 
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Dusén, P. Zur Kenntniss der Gefasspflanzen des siidlichen Patagoniens. 

Ofvers. Kongl. Vet.-Akad. Férhandl. 1901: 229-264. 1901. 

[Ilust. ] 
Includes descriptions of O.vadis oricata Dusén and Potamegeton linguatus Hagstr. 

sp. nov, 

Elliesen, M. Einfluss des Vegetationszustandes .verschiedener Hefen 

auf ihr Vermehrungs- und Garvermégen. [Inaug. Dissert.] 1-19. 

Jena, gor. 

Fernald, M. L. The Instability of the Rochester Nomenclature. Bot. 

Gaz. 32: 359-367. 25 N. 1got!. 

Fernald, M. L. The true Lycopodium complanatum and its common 

American Representative. Rhodora, 3: 278-281. N. 1got. 

L. complanatum flabelliforme, var. nov., includes most of the American material. 

Fitzpatrick, F. J. & M. F. L. Veratrum Woodit in Towa. Plant 

World, 4: 192, 193. 1901. 

Fowler, J. A Visit to St. Andrew’s, N. B., with a Catalogue of 

Plants collected in its Vicinity. Proc. Nat. Hist. Assoc. Mira- 

michi, 2: 21-28. Igor. 

Frye, T.C. Development of the Pollen in some Asclepiadaceae. Bot. 

Gaz. 32: 325-331. pl. 77. 25 N. 1901. 

_ Garman, H. Diseases of Nursery Stock. Bull. Ky. Agric. Exp. Sta. 

93: 104-108. root.  [Illust.] 
Discusses crown gall and a knot disease of apple trees. 

Garman, H. Enemies of Cucumbers and related Plants. Ky. Agric. 
Exp. Sta. Bull. 91: 50-56. Igor. 

Gattinger, A. The Flora of Tennessee and a Philosophy of Botany. 

12mo. 1-296. Portrait. Nashville, rgor. 
A list of 2,208 species with localities and local distribution. 

Gilbert, B. D. Notes on Lycopodium tristachyum (L. chamaecyparissus 
A. Br.). Torreya, I: 117-119. 26 O. rgot. - 

Gould, G. H- Additional Detes oo the Habime of the Magis = 
Oklahoma. Plant World, 4: 193, 194. O. 1901. | 

Greene, E.L. New Species of Monardella. Pittonia, 4: 321, 322- eS 
7 N. 1908. : pO en 
M. Modocensis, M. glauca and M. nervosa, new species. 
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Greene, E. L. Plantae Bakerianae 3: i—vili, 1-36. 18 N. 1gor. 

New species in Ranunculus, Cyrtorhyncha, Delphinium (2), Aconitum, Draba 

(4), Arabis (2), Thelypodium (2), Viola (6), Polygonum (2), Kumex, Lriogonum 

(3), Apocynum (2), Mertensia (6), Oreocarya (2), Monardella, Castilleia, Pentstemon 

(2), Senecio (4), Arnica (3), Helianthus, Tetraneuris, Psilostrophe, Hymenopappus 

(2), Artemisia, Erigeron, Plantago, Abronia, Allionia, Thermopsis (3), and Lupi- 

nus (5). 

Greenman, J. M. Monographie der nord- und centralamerikanischen 

Arten der Gattung Senecio. I. Theil. Allgemeines und Morphologie. 

[Inaug. Dissert.] 1-37. Leipzig, 1901. ; 

Griffin, H. H. Diseases of Cantaloupes. Bull. Colo. Agric. Exp. 

Sta. 62.:.7.. .Ap.. 1901. 

Describes a blight caused by Macrosporium cucumerium Ell, & Ev. new species. 

Griffiths, D. The Australian Saltbush in Arizona. Bull. Ariz. Agric. 

Exp. Sta. 38: 291-293. 1901. 

Hall, W. L. Forest Extension in the Middle West. Yearbook U. S. 

Dept. Agric. 1900: 145-156. p/. 12-75. 901. 

Giissow, F. Beitrage zur vergleichenden Anatomie der Araliaceae. 

[Inaug. Dissert.] 1-67. p/. z. Breslau, 1900. 

Halsted, B. D. Bean Diseases and their Remedies. Bull. N. J. 

Agric. Exp. Sta. 151: 1-28. 1 Je. Igot. 

Halsted, B. D. Report of the Botanist. Rep. N. J. Agric. Exp. Sta. 

2: 407-476. 

Diseases of various garden plants; crosses among cucumbers, lima beans, tomatoes, 

corn ; a hybrid salsify. 

Harper, R.M. Some popular Plant-names used in Georgia. Torreya, 

I: 115-117. ‘260. 1907. 

Harrison, F.C. The weeds of Ontario. 8vo. 1-80. f. 1-374. To- 

ronto, Mr. 1900. 

Havard, V. Notes on Trees of Cuba. Plant World, 4: 163-166. 

pl. rr, 12. S. 1901; 181-185. pl. 75. O. Igo. 

Henderson, L. F. Biennial Report, Department of Botany. Bull. 

Idaho Agric. Exper. Sta. 29: 8,9. gol. . 

Henderson, L. F. Mushrooms or Toadstools, A natural Food Product. 

Bull. Mont. Agric. Exper. Sta. 27: 27-64. Igol. 

Hess, A. W., & Vandivert, H. Basidiomycetae of Central Iowa. 

Proc. Iowa Acad. Sci. 7: 183-187. p/. 16. 1960. 
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Halsted, B.D. Weeping Tomatoes. Torreya, 1: 130, 131. 25 N. 

Igol. 

Hill, E. J. Cerastium arvense oblongifolium. Bot. Gaz. 29: 141, 

247.. .20 F.. 2900. 

Hollick, A. Notes on Block Island. Ann. N. Y. Acad. Sci. 11 

55-88. pl. 2-9. 1808. 

Botanical notes, pp. 63-70. 

Holm, T. On some Canadian Species of Gentiana ; Sectio Crossope- 

talae Froel. Ottawa Nat. 15: 175-182. p/. rz-rg. N. Igol. 

G. Macounii, G. procera, G. nesophila, and G. elegans brevicalycina new. 

Holzinger, J. M. Some interesting Cases of Plant Distribution. 

Plant World, 4: 185-187. O. 1901. 

Howard, L. 0. Smyrna Fig Culture in the United States. Yearbook 

U. S. Dept. Agric. 1900: 79-106. p/. 7-8. f. 1-7. 901. 

Huber, J. Aponamentos*sobre 0 Caucho Amazonico. Boletim do 

Museu Paraense, 3: 72-87. F. 1900. 

Huber, J. Duas Sapotaceas novas do Horto Botanico Paraense. Bole- 

tim do Museu Paraense, 3: 54-59. p/. 7-2. F. 1900. 
Chrysophyllum excelsum and Lucuma macrocarpa. 

Huber, J. Materiaes para a Flora Amazonica. III. Fetos do Ama- 

zonas inferior e de algumas Regioes limitrophes, colleccionados pelo 

J. Huber e determinados pelo Dr. Hermann Christ, Basilea 
(Suissa). Boletim do Museu Paraense, 3: 60-64. F. 1900. 

New species and variety in 7richomanes, Pteris and Polypodium. 

Jensen, A. E. Structure of the Stem Bark of Hamamelis Virginica L. : 

Pharm. Archives, 4: 121-123. p/. 1, 2. Jl. 1gor. 

Jones, L. R. Report of the Botanist [for 1900]. Rep. Vt. Agric. — 
Exp. Sta. 13: 268-332. t1gor. 
Potato diseases and their remedies ; impurities of grass and clover seeds; 4 soft rot 

of carrots and other vegetables caused by Bacil/us carotovorus Jones, sp. NOV. 

Kellerman, W.A. Ohio Fungi Exsiccati. (With Reprint of Original ee 
Descriptions.) Ohio Naturalist, 2: 1 35-140. N. Igor. . i: 
16 species enumerated. ae | 

Knight, 0. W. Solanum rostratum in Central Maine. Rhodora, 3. S sae 

276. N. 1901. eee 

Knowlton, F. H. A fossil Nut Pine from Idaho. ‘Torreya, I: 113. 
115. f. I-3,.. 26 O. 1gor. au cee 
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Krembs, A. G., Jr. The Structure of the Stems of Myrica Gale L. 

and Myrica cerifera L. Pharm. Archives, 4: 128-136. pl. 3, 4. 

Jl. 1901. ; 

MacDougal, D. T. Duplication of Contributions on Physiology of 

Tendrils. Torreya, 1: 125-127. 25 N. 1go1.  [Illust.] 

MacDougal, D. T. Sensory Mechanism of Plants. _ Pop. Sci. Monthly, 

60: 174-176. f. z-6. D. Igot. 

Malguth, R. Biologische Eigentiimlichkeiten der Friichte epiphy- 

tischer Orchideen. [Inaug. Dissert.] 1-58. Breslau, rgot. 

Meehan, T. Hamamelis Virginiana. Meehan’s Monthly, 11: 145, 

i460: pf. TO. O-_Yoo?: 

Meehan, T. Pinos verticillatus. Meehan’s Monthly, 11: 161, 162. 

pl. #1. Ne 1901: 

Meehan, T. Vis incisa. Meehan’s Monthly, 11: 113, 114. Au. 

Igol. ; 

Merrell, W. D. A Contribution to the Life History of Szlphium. 

Bot. Gaz. 29: 99-133. fl. 3-10. 20 F. 1900. 

Mohr, C. Notes on the Red Cedar. Bull. U. S. Dept. Agric. (Div. 

Forestry), 31: 1-37. pl. 7-3 +f. 1-13. N. 1901. 

Moore, G. T. New or little-known unicellular Algae. Il.—Zremo-~ 
sphaera viridis and Excentrosphaera. Bot. Gaz. 32: 309-324. pi. 

ro-12. 25 N. Igot. 

Murdoch, J., Jr. A new Station for Lactuca Morssit. Rhodora, 3: 

278. N. 1901. 

Murrill, W. A. The generative Divisions in Gymnosperms. Torreya, 

£s 49h 142—" 26 DO. rgor. 

Nelson, A. A new Violet. Bot. Gaz. 29: 143. 20 F. 1go0. 

Viola erectifolia A, Nelson. 

Nelson, A. The Brome-Grasses of Wyoming. Bull. Wyo. Exp. Sta. 

46: 1-21. pl. 7-7 +f. 1-9. Ja. 1901. 

Osterhout, G. E. New Plants from Colorado. Bull. Torr. Club, 28: 

644, 645. 25 N. Igor. 

New species in Linum, Mentzelia, Artemisia and Agoseris, cf. correction, 1. c., 630. 

Pammel, L.H. Powdery Mildew of the Apple. Proc. Iowa Acad. 

Sci. 7: 177-182. pl. 33-35- gO00. 
‘ 
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Pammel, L. H. The weedy Plants of Iowa. Proc. Soc. Prom. 

Agric. Sci. 21.:—(1-5). Igoo. 

Parish, S. B. A Group of Western American Solanums. Proc. Cal. 

Acad. Sci. (Botany) III. 2: 159-172. 23 O. 1901. 

Nine species and varieties enumerated, five of them new. 

Pieters, A. J. The Plants of Western Lake Erie with Observations 

on their Distribution. Bull. U. S. Fish Comm. 1901: 57-79. p/. 

II-20. Igol. 

Price, 0. W. Practical Forestry in the Southern Appalachians. Year- 

Book U. S. Dept. Agric. 1900: 357-368. p/. 98-43. 1901. 

Ramirez, J. El Pileus heptaphyl/us.—Nuevo género de las Papayaceas. 

An. Inst. Med. Nacional, 5: 24-29. p/. 7-4. 1901. 

Rendle, A. B. Notes on Zrillium. Jour. Bot. 39: 321-335. pl. 426; 

A, B. 3 OW 4901. 
Includes descriptions of 7: Rugelii sp. nov. from North Carolina and 7. affine sp. 

nov. from Georgia, and critical notes on various other American species. 

Robertson, C. Flower visits of oligotropic Bees. Bot. Gaz. 32: 367, 

368. 25 N. 1901. 

Robinson, B. L. Problems and Possibilities of Systematic Botany. 

Science, II. 14: 465-474. 27S. 1901. 
Address of the retiring President of the Botanical Society of America, 28 Au. 1901. 

Reprinted as Publication 15 of the Society. 

Robinson, B. L. The North American Euphrasias. Riwwidoit: 3: 270- 

276: Wi, Yoot. 
E. Williamsii, EF. Randii, E. Randii Farlowi, and E. Americana Canadensis, 

new species, variety and combination, 

Rusby, H. H. More concerning Truxillo Coca Leaves. Druggists 
Cire. and Chem. Gaz. rg0r. ? Mr. rgor. [Illust.] : 

Rydberg, P. A. The American Species of Zimnorchis and Piperia, 
north of Mexico. Bull. Torr. Club, 28: 605-643. f. 1-34. 25 Ne 
1901. : 
Enumerates 32 species, with 22 new species, varieties and combinations. 

Salmon, E.G. Bryological Notes (15). Philocrya Hagen & jens me 
Jour. Bot. 39: 339-341. 1 O. 1901. ae 
Transfers Oligotrichum Lescurii (James) Mitten to Lyellia and makes Philocrya a 

synonym of the latter. 

Schaffner, J. H. The maximum Height of Plants, IlI.. Ohio nese 

ralist, 2: 142. N. 1gor. es 
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Schrenck, H. von. Fungous Diseases of Forest Trees, Yearbook U. 
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Schulze, H. Beitrige zur vergleichenden Anatomie der Gattungen 

Lupinus und Argyrolobium. [Inaug. Dissert.] 1-44. Cédthen, rgort. 

Scovell, J. T. The Flora of Lake Maxinkuckee. Proc. Ind. Acad. 

Sci. I9g00: 124-131. IgoT. 

Scribner, F. L. Our native Pasture Plants. Yearbook U. S. Dept. 

Agric. 1900: 581-598. pl. 76-79 +f. 75-85. 901. 

Seckt, H. Betrage zur mechanischen Theorie der Blattstellungen bei 

Zellenpflanzen. [Inaug. Dissert.] 1-27. f/. 7, 2. Cassel, 1901. 

Shull, G. H. Some Plant Abnormalities. Bot. Gaz. 32: 343-355. 

f 1-36. 25 N. rgot. 

Smith, E. A. Biographical Sketch of Dr. Charles Mohr. Bull. Torr. 

Club, 28: 599-604. 25 N. 1901. [Portrait.] 

Smith, F.G. On the Distribution of Red Color in the Vegetative 

Parts in the New England Flora. Bot. Gaz. 32: 332-342. 25N. 

I9gol. 

Smith, J.G. Commercial Plant Introduction. Yearbook U. S..Dept. 

Agric. 1900: 131-144. Igot. 

‘Sodiro, L. Anturios Ecuatorianos. 1-17. Quito, 1901. [Hllust.] 

A key to 174 species of Anthurium from Ecuador. 

Stuart, W. A bacterial Disease of Tomatoes. Proc. Ind. Acad. Sci. 

1900: 153-157. Igot. 

Stuart, W. A Study of the Constituents of Corn Smut. Proc. Ind. 

Acad. Sci. 1900: 148-152. Igol. 

Suck, W. Die geographische Verbreitung des Zuckerrohrs. [Inaug. 

Dissert.] 1-75. Halle, 1900, 

Swingle, W. T. The Date Palm and its Culture. Yearbook U. S. 

Dept. Agric. 1900: 453-490. pl. 54-62. f. 57-63. 1901. 

Thomas, M. B. Cryptogamic Collections made during the Year. 

Proc. Ind. Acad. Sci. 1900 : 121-123. Igol. 

Thomas, M.B. Experiments with Smut. Proc. Ind. Acad. Sci. 1900 : 

423, 124... 1901. 
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Tracy, S. M., & Earle, F. S. Fungi. Pl. Bakerianae, 1: 15-37. 

22 F. 1got. 
New species in Guepinia (2), Boletus, Naucoria, Lachnum, Charonectria, Zig- 

noella, Gibberidia (2), Otthia (2), Amphisphaeria (2), Strickeria, Trematosphaeria, 

Lophiostoma, Platystomum (4), Mycosphaerella (2), Ophiobolus (2), Pleospora (2), 

Monilia, Exosporium, and Phoma: 

Trelease, W. The Progress made in Botany during the Nineteenth 

Century. Trans. Acad. Sci. St. Louis, 11: 125-142. 26 N. 

Igol. 

Tyler, F. J. Geophilous Plants of Ohio, II. Ohio Naturalist, 2: 

239, 393. f27." Ny 1901; 

Waugh, F. A. What is Prunus insttiia? Bot. Gaz. 29: 144. 20 

F. 1900. 

Wildeman, E. de. Alnus occidentalis Dippel. Ic. Select. Hort. The- 
nensis, 2: 147. pl. 75. Au. 1901. 
Includes a key to the North American species of A/mus and a synonymy of the 

species. 

Wildeman, E. de. Azara microphylla Hook. f. Ic. Select. Hort. The- 

nensis, 2: 129. p/. 77. Au. 1901. 
A species from the Andes of Chili. 

Wildeman, E. de. Les Caféiers. 8vo. 1-43. Bruxelles, 190f. 

Wildeman, E. de. Oreopanax permixtum El. Marchal. Ic. Select. 
Hort. Thenensis, 2: 133. f/. 72. Au. got. 
A Brazilian species. 

Williamson, E,B. A few mycological Notes for July and August, 
1900, Wells and Whitley Counties. Proc. Ind. Acad. Sci, 1900: 

161-165. got. 

Williams, E. F. Tree Willows at Fort Kent, Maine. Rhodora, 3: 
277; 279.2 Ns 160%, 
Salix lucida macrophylla Anderss. recorded for the first time in the United States. 
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ABIES, 665. Arum, 247. 

Abutilon, 336, 339, 343, 346. Asarum, 471. 

Acalypha, 95, 302-305, 330, 338, 341, 346. | Ascyrum, 82, 96. 

Acanthospermum, 99, 454. Asclepias, 97, 229, 485. 

Acer, 355. Aster, 22, 99, III, 192, 372, 504, 647. 

Acerates, 680. Astragalus, 36, 40, 372. 

Acetabulum, 321, 334, 364. Atriplex, 77, 92. 

Acicularia, 321, 334, 364. ; Attalea, 528. 

Acrista, §27, $47, 555-558, 568, 569. | Avena, 372, 678. 
Acrocomia, 527, 559, 501-563, 565-567. | Avicennia, 78, 83, 98. 

Actinospermum, 99, 480, 484. | Azalea, 360. 

Acuan, 93. : | Azolla, 84. 

Adiantum, 46. 
Adoxa, 283. BARA, 80, 82, 99. 

Aecidium, 664. | Bactris, 527, 550, 559, 560, 562-564. 

Aeria, 540, 547-549, 555, 561.  Baldwinia, 74, 99, 483. 
Aeschynomene, 94, 483. | Baptisia, 82, 94. jf 

Aesculus, 359. | Battarrea, 422, 437- 

Agave, 187. Batis, 68, 77, 79, 83, 92, 101, 470. 

Agoseris, 511, 645. Berchemia, 474. 

Agrimonia, 102-108, 295-300, 514-518. _ Betula, 412. 

Agropyron, 240. Bidens, 99, 664. 

Ailanthus, 337. Blephariglottis, 605. 

Aiphanes, 561, 563. Blitum, 273. 

Alchornea, 305-308. Boehmeria, 312, 372. 

Allium, 487. Boltonia, 99, 664. 

Alnus, 528. ‘ Borrichia, 77, 82, 99. 

Alsine, 274. Botrychium, 109, III. 

Alternanthera, 92. Bouteloua, 236. 

Amaranthus, 92. Bradburya, 94. 

Ambrosia, 77, 83. Brauneria, 251. 

Amelanchier, 665. : Brayodendron, 357. 

Amorpha, 94, 471. Breweria, 74, 97- 
_ Ampelopsis, 80, 95. Bromus, 241-246, 372. 

Anagallis, 97. Bulgaria, 349, 354- 
Anantherix, 680. Burmannia, 468, 470. 

Andropogon, 82, 85, 236, 237; 463. 

Anemia, 2, 372. ( Aes 69, 77, 93- 

Anogra, 664. Calamagrostis, 372. 

Antennaria, 21, 41, 252, 482. | Callithamnion, 257, 263. 

Anthemis, 484. | Calochortus, 372. 

Aplectrum, 387. | Calyptocalyx, 556. 

Aplopappus, 372. | Campanula, 25. 

Arabis, 39, 372: Camptosorus, 461. 

Arceuthobium, 388. | Canavalia, 69, 70, 79, 83, 85, 94- 

Ardesia, 185. _Cardamine, 280. 

Areca, 528, 547, 549, 551- | Carduus, 448, 507, 508-510. 

Arenaria, 275. Carex, 111, 266, 372. 

Argemone, 93- _Carlina, 447. 

‘Arisaema, 247-250, 363, 469. _Caryota, 527. 

Aristida, 82, 85, 236, 464. Castalia, 93. 

Aristolochia, 470. Castilleja, 25, 26, 231, 502. 

Arnica, 20. Catis, 557- 

Artemisia, 20, 42, 645. Catoblastus, 551. 
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Cebatha, 93. 
Cecropia, 309. 
Celtis, 308. 
Cenchrus, 69, 72, 74, 75, 82, 85, 464. 
Centella, 83, 9 
Cephalozia, 1 
Ceramium, 257. 
Ceramothamnion, 257-265. 
Ceranthera, 480. 
Ceratochloa, 242, 243. 
Cercospora, 84, 187. 
Chamaecrista, 73, 94 
Chamaecyparis, 1. 
Chamaedorea, 563. 
Chamaedrys, 167. 
Chamaerops, 530. 
Chaetochloa, 72, 86. 
Chenopodium, 77, 92, 675-677. 
Chlamydopus, 422, 436. 
Chloris, 84, 236. 
Chlorophora, 308. 
Chlorosplenium, 350, 354. 
Chrysanthemum, 448. 
Chrysobalanus, 480. 
Chrysoma, 77, 83, 100, 445-450. 
Chrysopogon, 463. 
Chrysopsis, 100, 232, 233. 
Chrysothamnus, 503. 
Cicuta, 477. 
Circaea, 252. 
Cirsium, 508, 509. 
Citrullus, 79, 99. 
Citrus, 343. 
-Cladonia, 73. 
Cladium, 89. 
Clarkia, 678. 
Claviceps, 238, 240. 
Claytonia, 487. 
Cleidion, 307. 
Clematis, 372. =~ 
Clinopodium, 98, 478. 
Clitoria, 72, 94 
Cnicus, 507, 508. 
Coccothrinax, 544. 

Cocops, 555, 567-569. 
Cocos, 527; 558, 563, 567-569. 
Codium, 257, 263. 
Coeloglossum, 605, 622, 
Collinsonia, 683. 
Collybia, 285. 
Commelina, 72, 90. 
Conceveiba, 306. © 
Conocarpus, 186. 
Conradina, 480. 
Convolvulus, 97, 187. 
Copernicia, 529. 
Corallorrhiza, 270. 
Coreopsis, 483. 

_ Cornus, 337. 
Coryne, 351, 354- 
Corypha, 530-532. 
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Cotoneaster, 675. 
Crataegus, 372, 604. 

Crepis, 42, 512. 
Croton, 73, 82, 95, 301, 473. 
Crotalaria, 94. 
Cryptanthe, 31. 
Cucumis, 676, 677. 
Curima, 559, 561-565. 
Cuscuta, 77, 97, 98, 501. 
Cycas, 528. 
Cynoctonum, 187, 
Cyperus, 68, 72, 89, 372, see 

DACcRYOPSIS, 351, 354, 519, 646. 
Dalechampia, 307. 

Dasystoma, 451. 
Delphinium, 276, 471, gl ecl are 
Dendrium, 360 
Dendromyces, 438. 
Desmatodon, 372. 
Diamorpha, 681. 
Dicerandra, 479, 480. 
Dichromena, 89, 683, 684. 
Dictyocephalus, 441. 
Diodia, 72, 79, 99. 
Diospyros, 356. 
Distichlis, 77,-82, 86. 
Diplachne, 84. 
Dodocatheon, 43, 227. 
Dolicholus, 472. 
Dondia, 69, 77, 92. 
Draba, 278. 
Drosera, 1, 82, 93. 

CLIPTA, 82, 100. 
Ectocarpus, 257. 

Elaeis, 558. 
Eleocharis, 90, 467. 
Elliottia, 648. 

Elymus, 77, 86, 237, 239. 
Epicampes, 662. 
Epilobium, 648. 
Equisetum, 461. 
Eragrostis, 69, 86. 
Erechtites, 100. 
Erianthus, 86, 683. 

Erigeron, 23, 24, 41, 100, 372. 
Eriocauion, 483. 
Eriogonum, I11, 372, 480. 

Eryngium, 477, 483. | 
Erysimum, 277. 
Erythronium, 132. 
Eschscholtzia, 678. 
Eupatorium, 363, 372- 
Bapborisa, 68, 74). 751.7% re 84 « 08 

301, 
Euterpe, 550, 551, 556, 557, 563- 
Exobasidium, 287. 

FESTUCA, 243. 
Ficus, 308. 
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_Fimbristylis, go. 
Fragaria, 372. 
Froelichia, 92. 
Fuirena, 40. 
Funaria, 6. 

perce whale 94. 
Galium, 99. 

Gaussia, 547, 548. 
Geranium, 34. 

Gerardia, 73, 82, 99, 372, 451. 
Geum, 372. 
Gilia, 29, 43. 
Glottidium, 472. 
Glyceria, 663. 
Gnaphalium, 100, 252. 
Gonolgbus, 485. | 
Goniotrichum, 257. 

Graphium, 349, 354- 
Gratiola, 79, 99, 462. 
Gymnadenia, 605, 633, 635, 639. 
Gymnadeniopsis, 606. 
Gymnolomia, 372. 

_ Gymnosporangium, 665. 

. PIABENARI AL 260, 370...272, 
: 608, 610-612, 614, 616-641. 

Helenium, 100, 
_ Helianthemum, 82, 96. 

Helianthus, 676, 677. 
Helietta, 291. 
Heliopsis, 661. 
Heliotropium, 98. 
Hemicarpha, 90. 
Hepatica, 471. 
Herminium, 633, 635. 
Herniaria, 289. 
Heteranthera, 469. 
Heterocladium, 123-131. 
Heterotheca, 100. 

_ Hevea, 301. 
 Hexalectris, 470. 
Hibiscus, 96. 

- Hieracium, 11, 512. 

 Hilaria, 236, 237, 241. 
__ Holwaya, 349-355- 
Hordeum, 678. 

_ Houstonia, 99, 480. 
Howea, 556. 
Hulsea, 111. 
Hydnum, 199-222. 

_ Hydrangea, 471. 
Hydrocotyle, 68, 72, 97- 

Hypericum, 82, 96, 291, 359, 475- 
Hypnum, 124, 125. 
Hysterostomella, 185. 

ee [LEX: 68, 74 82, 95> 186. 

Impatiens, 34. 

Indigofera, 94. 
Inodes, 529-534, 545- 
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Ipomoea, 69, 71, 77, 83, 84, 97- 
Isnardia, 462. 
Isoetes, 462. 

Iva, 68, 72, 75, 77; 82, 83, 100. 

ATROPHA, 74, 95, 301. 

Juglans, 313. 
Juncus, 1, 68, 79, 91, 469. 
Juniperus, 84, 475, 665. 

Jussiaea, 96. 

Geter reas 82, 96. 
Kyllingia, 90, 465. 

I ACINARIA, 82, 372, 481. 

4 Lacistema, 313. 
Lactuca, 484. 
Lahmia, 354. 
Lantana, 98. 

Lappula, 30, 31, 44. 
Lathyrus, 37. 
Lecanidion, 350, 354. 
Lechea, 82, 96. 

Leitneria, 474. 

Lejeunea, 81. 
Lembosia, 185. 

Lemna, 84, 90. 

Lepidium, 77, 83, 93, 678. 

Leptilon, 77, 83, 100. 
Leucobryum, 73. 
Leucothoé, 290. 
Ligusticum, 223. 
Lilium, 132. 
Limnorchis, 269, 605-643, 691 

Limonium, 79, 97; 478. 
Linaria, 678. 

Linum, 95, 644, 676, 677. 
Lippia, 79, 83, 98. 
Liriodendron, 493, 498. 

Lithophila, 79, 33. 
Lomatium, 226. 

Lonicera, 486. 
Lophozia, I. 
Loranthus, 376. 

Ludwigia, 96. 
Lupinus, III, 135, 675-677. 

Lycium, 68, 77, 98. 

Lycoperdon, 424. 
| Lycopodium, 412, 461. 

Lycopus, 98, 462. 
Lygodium, 2, 364. 
Lysiella, 606. — 
Lysimachia, 133, 478. 

ABEA, 307. 

IV. Machaeranthera, 233, 506. 

Magnolia, 187, 355, 495, 498. 
Manihot, 302. 

Marara, 561, 563-565. 

Marchantia, 446. 

Martinezia, 527, 551, 560-565. 
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Mauritia, 527. : | Phenax, 313. 
Melia, 95. Philadelphus, 471. 
Melica, 372. Phlox, 111. 
Melilotus, 94. | Phoenix, 528. 
Meliola, 184. | Phoradendron, 374, 388. 
Mentha, 98. ; Phragmites, 80, 88. 
Mentzelia, 644, 689. Phyllanthus, 301. 
Mertensia, 32, 33. ‘| Physaria, 278, 279. 
Mesademia, 483. Physalis, 72, 98. 
Mesosphaerum, 483. 'Picradenia, 21. 
Mimosa, 93, 675-677. Pilea, 311. 
Mimulus, 27, 45. | Piloxerus, 83. 
Mitchella, 99. Pinanga, 556. 
Mnium, 5. Pinus, 68, 73, 82, 84, “405, 455, 458, 462, z 
Mollugo, 72, 92. | 675-677. 
Monarda, 82, 98, 502. | Piperia, 269, 270, 605-643, 691. 
Monniera, 99. _Plantago, 112-122. 
Montolivaea, 269, 270, 635, 638, 640. _Platanthera, 269, 270, 605-643. 
Muhlenbergia, 19, 72. _Platanus, 493. 
Musineon, 225. | Plowrightia, 187. 
Myrica, 68, 74, 91. | Pluchea, 83, 100. 

| Poa, 266, 690. 
_Podocarpus, 528. 
_Podostigma, 680. 
_ Pogonatum, 5. 

ASTURTIUM, 648. 
+* Nemophila, 137-160, 678. 
Nymphaea, 648. 

DONTOSCHISMA, 1. Polemonium, 29. 
Oenothera, 96 Polygala, 82, 95, 473. 

Oldenlandia, 79,99. yetrennella, 9t, Omphalia, 307. Polygonum, 77, 84, 91,92, III. 
Onobrychis, 675-677. Polymnia, 482. 

Opuntia, 74, 77, 82, 83, 86, 96, 476, 691. ertdaaarenas 74. 
Orchis, 605, 607, 608, 617-620, 622. kek 6 I% 91- 
Or a iin Sacer Se 551, 554, 569. Paihieva: 470. 
Ornithopteris, 2. Populus, 91, 374- Orthocarpus, 111. Porteranthus, 372. 
Orthotrichum, 372. Porterella, 372. Osinunda. 84. Portulaca, 678. 
Oxalis, 94. Sees Sah Pade 
Oxypolis, 483. OuzOITAg, 313. 

Primula, 500. 
PANICULARIA, 663. Proserpinaca, 96. 

Panicum, 67, 68, 70-72, $3, 86, 87, | Prunus, 290, 372. 
- 372, 462, 463, 663. oe ee 224. 
appophorum, 236. telea, 291-294. 

Paronychia, 288. Pteridium, 486. 
Paspalum, 84. Pterigynandrum, 130. 
Passalora, 187. Pteris, 84, 486. 
Patellaria, 350, 354. ‘Pterogonium, 124. 
Pedicularis, 27, | Ptilota, 263. 
“red pega: 339. Puccinia, 84, 661-664. a 
eHla, 73. : See, 2 

scape 28, III, 230, 503. QUERCUS, 68, 73, 82, 91, 188, 355: 
re es 357, 374) 422, 441 aoe Peridermium, 665. ie 

Persea, 93, 184. - RAMALINA, 73, 75. 
Perularia, 605, 622. Ranunculus, 372. 
Peucedanum, 226. Raillardella, 111. 
Phacelia, 30, 44, III, 229. Rhamnus, 308, 
Pharmacosycea, 309. Rhexia, 82, 465, 476. 
Phaseolus, 473. Rhizoclonium, 1. ~ 
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Rhodochorton, 257, 263. 

Rhus, 82, 95. 

Rhynchosia, 94. 

Rhynchospora, 90, 468. 

Riccia, 133, 161-165, 252. 
Ricinus, 675-677. 
Roestelia, 665, 666. 
Robinia, 374, 472. 

Roystonea, 547, 549-556, 561. 
Rudbeckia, 234, 251. 

Rubus, 79, 93. 
= Rumex, 92. 
- Ruppia, 67, 82, 85. 

3 CABAL, 68, 73, 83, 90, 185, 460, 529- 
: 534 ‘ 

- Sabbatia, 82, 97, 478. 
Sagittaria, 85, 462. 
Salicornia, 68, 77, 79, 83, 92- 

Salix, 80, 91, 271, 337, 499- 
Salsola, 69, 92. 
Sambucus, 99, 503- 
Samolus, 97. 
Sanicula, 477. 
Sapium, 307. 
Saprolegnia, 261. 
Sarracenia, 454, 458, 468, 483. 
Sarothra, 96. 
Saxifraga, 283. 
Schizaea, I-19, 364. 
Scirpus, 72, 90, 466 
Scleranthus, 93. 

Scleria, 90. 
Secale, 676, 677. 
Sedum, 282. 
Selaginella, 412, 461. 
Senecio, 362, 372. 

Serenoa, 68, 72, 75, 82, 83, 90, 459- 
Sesban, 94. 

 Sesuvium, 69, 72, 83, 93- 
_ Seutera, 77, 83, 97- 
Sida, 96. 

_ Sieglingia, 82 — 

_ Siphonychia, 75, 79, 93, 480. 
Sisyrinchium, 570-592. 

Sitanion, I10, 239. 

Smilacina, 664. 

Smilax, 82, 91, 480. 

Solanum, 98. : 

ier 40, 83, 100, 372, 445, 45° 

_ Sonchus, 100. 
Sophia, 48, 281. 
Sorbus, 666. 

‘Sorghum, 463. 
Sorocea, 309. 
Spartina, 70, 77-80, 83, 88. 

Sphaericeps, 422. 
Sphagnum, I. 
Spinifex, 71. 
Spiranthes, 270, 633, 635- 
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Spixia, 308. 
Sporobolus, 77, 88, 266, 464. 
Stachys, 488 
Steironema, 477. 

Stenophyllus, 90, 467, 480. 

Stenotaphrum, 88 

Stilbum, 351, 354, 519. 
Stillingia, 474. 

Stipulicida, 93. 
Streptocarpus, 487. 
Streptopus, 267. 
Strophostyles, 68-70, 76, 82, 94. 

Stylandra, 680. 
Stylosanthes, 94. 
Swertia, 227. 

Syagrus, 567, 569. 
Syntherisma, 72, 88. 
Syringa, 339. 

Teens, 92. 

Taraxacum, 512. 

Taxodium, 84, 458. 

Taxus, 337, 338, 341, 344, 347- 
Teucrium, 98, 166, 172. 
Thlaspi, 280. 
Thrinax, 529, 530, 534-539, 

546, 554. 
Thrincoma, 529, 534, 536, 539-546. 
Thringis, 529, 544-546. 
Thuidium, 123. 

Tilia, 349, 355- 
Tillandsia, 74. 
Tilmia, 565. 

Townsendia, 22. 

Toxylon, 91. 
Tragia, 307. 
Trema, 308. - 
Tremella, 285-287. 

Trichomanes, 6, 8, II. 
Trifolium, 37; 39, 94, 372, 499. 

Trichostema, 480. 

Triglochin, 82, 85. 

Trilisa, 100. 

Trillium, 469. 

Triodea, 236. 

Triplasis, 82, 88. 

Trisetum, III. 

Triticum, 676-678. 
Turnera, 96. 

Tylostoma, 421-443. 

Typha, 84. 

Lo 79, 755 83, 89, 461 

Urera, 309. 
Uromyces, 84. 
Urostigma, 308. | 

Urtica, 309. 

540-544, 

| Utricularia, I, 79, 99- 

VACCINIUM, 97. 
Vagnera, 268, 664. 
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Valeriana, 24, 232. 
Verbena, 98, 478. 
Vernonia, 48F. 

Viburnum, 337, 339, 483. 
Vicia, 500. 

Vigna, 72, 77, 80, 94. 
Vilfa, 266, 
Vincetoxicum, 83, 485. 

Viola, 372, 475. 
Viscum, 375, 386. 
Vitis, 82, 95. 
Vittaria, 364. 

GENERIC INDEX 

ILLUGHBAEA, 82, 100. 
Woodwardia, 483. 

ANTHIUM, too. 
Xanthoxylum, 82, 95, 473. 

Xylorrhiza, 662. 
Xyris, 79, 683. 

EATESIA, 480. 
Yucca, 71, 83, 91, 461. 

J *A; 676, 677. 
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